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Well over 300,000 miles of highway could Pittsburgh Rolls Alloy lron Work Rolls and 
have been paved with the strip produced by Alloy Steel Back-up Rolls in four-high strip mills 
America’s steel mills last year. Phoenix Rolls are rolling steel, aluminum, brass, copper, and 
played an important part in this amazing magnesium, and are successfully producing flat- 


record. rolled products at less cost per ton of steel rolled, 
PITTSBURGH ROLLS . Division of Blaw-Knox Company ° Pittsburgh 1, Pa. 
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of advertisements featuring basic heavy duty power 


° ° oY circuits... and showing Cutler-Hammer's broad design 
What control for what mill equipment ‘ and application experience which has made it the pre- 


ferred control for the steel industry. 


INDIVIDUAL 


D-c DRIVING me TABLE | 
MOTOR ALTERNATOR 


M-G SET 


In an installation requiring individual 
squirrel cage motors supplied by an ad- 
justable frequency motor generator set... 


Let your choice be a....... 
CUTLER-HAMMER Custom-Built 
Adjustable Frequency Control | 


es ; ? oi The (ce aft 4 
Individual motor drives have proven their superiority “Doapet $s: » 
for hot strip mill runout table rolls. Where squirrel a Yvey @ Ae we Pe 
cage motors are used with an alternating current ad- ' 5 ie Wi 
justable frequency motor genérator set, Cutler-Hammer 
control specialists have developed an adjustable fre- 
quency controller that provides any combination of 
the following functions: 


(a) Starting by frequency control, all motors being con- 
nected to the alternator at low frequency and accelerated 
by raising the frequency. 

(b) Group starting, 1.e., by connecting successive groups 
of motors to the alternator which is running at operating 
frequency 

(c) Field forcing of alternator for maximum starting torque. 
(d) Changes in linear speed of the hot strip by adjusting 
the frequency of the alternator, 

(e) Jogging forward or reverse. 

(f) Quick stop by plugging or by applying low voltage 
direct current to one phase for dynamic 

braking. 

(g) Pre-selection of running speeds. 


For further information, write 
CUTLER-HAMMER, Inc., 1269 
St. Paul Ave., Milwaukee 1, Wisconsin. 
Associate: Canadian. Cutler-Hammer, 
Ltd., Toronto, Ont. 


CUTLI AY 


== MOTOR CONTROL Rheostat for adjustable 300 Ampere A-c Control desk with sloping 


frequency controller Magnetic Contactor top and slanted front. 
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OF RELIABLE 
PERFORMANCE 
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/BEHIND THE 
~ NATIONAL NAME 





The unquestioned acceptance of National Rolls throughout the 


steel industry is ample proof of their reliability in service and 


of our experience in making them right! 


National today, with additional facilities and the most modern 
equipment, is better prepared to furnish durable, strong, pre- 
cision-finished iron and alloy iron rolls that meet your most 


rigid specifications. 


National Lobb, 


THE RATIONAL ROLL & FOUNDRY CO. 


AVONMORE, PENNSYLVANIA 
SPECIALISTS IN IRON AND ALLOY IRON ROLLS 
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Higher production . . . less To protect heavy-duty 
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| “te systems clean with a 
servicing » 6 lower mainte- enclosed gears, use lexaco 


nance costs — these are the 





it-> aelae, Regal retire Meropa Lubricants. They have 


benefits you can expect when high load-carrying capacity ... 





you protect oil film roll necks fully protect and greatly pro- 


> 

: with Texaco Regal Oils in the circulating system. long the life of gears and bearings. 

° Texaco Regal Oils are turbine grade — resist oxidation, Use Texaco Products and Lubrication Engineering 

1 emulsification, and sludging. They stand up under high Service to increase efficiency and lower costs throughout 
heat and speeds, and carry heavy loads easily. Thus, they your plant. Just call the nearest of the more than 2300 
keep circulating systems clean, bearings cool and fully Texaco Wholesale Distributing Plants in the 48 States, 
protected against wear, roll necks rolling smoothly and or write The Texas Company, 135 East 42nd Street, New 
efficiently. York 17, N. Y. 
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Photo courtesy Mesta Machine Company 


TEXACO Regal Oils 


(HEAVY CIRCULATING OILS) 





see. 


Tune in . . . TEXACO STAR THEATRE presents MILTON BERLE every Wednesday night. METROPOLITAN OPERA broadcasts every Saturday afternoon 
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PRODUCTION UP--- | 


CONDITIONING COSTS Down, 
ae 


Plant records talk like this: ‘‘battery of 
four Bonnot Billeteers process average 
of 54,000 tons per machine... total 
of 216,000 tons per year.”’ 














This typical Billeteer schedule was main- 
tained in routine production. Just one 
man operated each machine per 8-hour 
shift, without the fatigue and cost that 
accompanies hand-cleaning methods. 
Daily tonnage varied according to steel 
condition, with Billeteers cuttinhg out shal- 
low imperfections or deep flaws with 


“) 
Donnoe 


STEEL EQUIPMENT DIVISION 
CANTON 2, OHIO 





perfect ease. Size of billets handled 
ranged from 6” x 6” to 12” x 12”. 


In your plant, too, the “45 tons of ma- 
chine power” supplied by a Bonnot Bil- 
leteer can take on the heavy billet- 
cleaning load at savings up to 56% as 
proved by actual production results. 


Would you like to see a Billeteer in op- 
eration? A note addressed to our Bil- 
leteer Division will bring a list of plants 
where you, too, can see Billeteers biting 
big chunks out of billet-conditioning costs. 


THE BILLETEER 





ALSO MANUFACTURERS OF SAWING + CRUSHING - PULVERIZING & MIXING EQUIPMENT 
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STANDARD 4"> SPECIAL 


HEAVY-DUTY D.C. MILL AUXILIARY & CRANE 
CONTROL 


| Dynamic Lowering Control Panel 
for cab-operated crane hoist. New net- 
work system gives surer hook control 
with only nine contactors. STANDARD 


a ee ee 
& 
* 


2 Steel Mill Auxiliary Controller for 
reversing, dynamic braking service. 
Features include automatic acceleration 
by pneumatic timers, mill type overload 
relays, heavy duty control relays and 
contactors. STANDARD 


— 


3 Variable Voltage Controller for 
continuous strip process line. With 
motor-operated field rheostat. SPECIAL 


4 Sectionalized Mill Control Panel 
with frame, line bussing, resistor bank. 
SPECIAL 


§S Benchboard and Control Cubicle 
for leveler and shear. Combination A.C. 
and D.C. control. SPECIAL 


Do you have a 
Control Problem? 
Trained Field Engineers are 
at your service through 
Square D offices in more 
than 50 principal cities. 


nN 





> 


Contact the nearest Square D Field Office 
or write direct to the Square D Company, 
4041 N. Richards Street, Milwaukee 12, Wis. 


a 


SQUARE J) COMPANY 


DETROIT ° MILWAUKEE . LOS ANGELES 








SQUARE D COMPANY CANADA LTD., TORONTO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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International 


Graphite Electrodes 3 
FOR QUICK PICK-UP =e — 


Many Times Faster! 
Many Times Cheaper! 


, 
f 


To speed-up handling of electrodes, 
International originated a new method 
of shipping them: Sizes up to 20” x 72” 
are bundled on pallets, bound with 
steel straps, can be loaded or unloaded 
in minutes by crane or fork lift. Users 
report unloadings in one-tenth usual 
time .... savings up to $200 per 
shipment. 


Palletizing is but one of the ways 
International can help you cut overall 
electrode costs .... one of the reasons 
why International graphite electrodes 
help to lower costs. 


TTT TTT ae 


ORIGINATORS OF PALLETIZED ELECTRODES 


International Graphite & Electrode Corp. 


@ 4697 ST. MARYS. PA. 
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Wan to break down steel slabs or 
ingots . . . 244" cold brass? Want a roll 
neck bearing that will take these tremendous 


shock loads day after day and come back 






















































































for more? Want a bearing that is depend- 


able and economical to operate? 


... Then you want MORGOIL. The only = 
roll neck bearing built by rolling mill spe- 


cialists and backed by 60 years of rolling = 
mill experience. 


MORGAN CONSTRUCTION CO. 5== 


WORCESTER, MASSACHUSETTS 





Rolling Mills - Wire Mills - Gas Producer 
Machines - Regenerative Furnace Control 
English Representative 


INTERNATIONAL CONSTRUCTION Co. 
56 Kinasway, WC2, Lonpon, ENGLAND 
























































~ Bridge that Gap 


with UNIVAN 


DOUBLE LIFE HEAD 
/ CHARGING BOXES 


It's a short haul from scrap yard to furnace...no 
warming-up time to ease the shock on chilled charging 
boxes before they’re slammed into steel-melting 
temperatures. 

No wonder so many ordinary boxes crack under this 


strain, and soon become scrap themselves. No wonder 

so many production-minded open hearth men have 
UNION Alloy Steel PEELS changed over to UNIVAN—the improved charging 
boxes of shock-resisting nickel-vanadium steel with 
reinforced Double Life Head! They've proved to their 
own satisfaction that a faster charging job can be done, 
for a longer time at less cost per year .. . Your request 
for further details and prices will receive our imme- 
diate attention. 


Except for the charge itself, no piece of unprotected metal 
is subjected to greater heat for a longer time than the 
peel. And, hot or cold, it must withstand severe shock and 
stresses as well. “Union” has developed for this tough 
service peels of heat and shock resistant alloys in designs 
that add months to their useful life . .. Glad to quote from 
your specifications on either roughor fully machined castings. 


UNION STEEL CASTINGS 


DIVISION OF BLAW-KNOX CO., PITTSBURGH, PA. } 





steve oene <= 


Cinder Pots * Slag Pots * Coupling Boxes + Spindles * Gears + Bells ‘ 





and Hoppers * Ingot Cars * Charging Cars * Annealing Boxes and Bases ~ 


DURABLE* DEPENDABLE 






Heavy Duty Plugs ana 
Receptacles 


I, 2, 3, 4, 6, 8 pole interchangeable contact units 


CGD Sd 
S ep Sed 


Triploc and Multiple-Circuit Series 


A line of exceptional versatility, unequalled 
in the heavy duty field, with a virtually 
unlimited number of assembly combina- 
tions for varied applications. Offers a selec- 
tion of 1, 2, 3, 4, 6 and 8 pole contact units 
which are interchangeable and reversible in 
any single set of housings. Many types of 
single housings available of pressed stcel 
with automatic lock and of cast metal 
threaded for watertight gasket seal. Multi- 
Circuit housings—2, 3 and 4 gang—available 
for combinations up to 32 poles. Ratings 15 
and 20 amperes, 250 volts DC, 460 volts AC 
—circuit breaking. Pressed steel fusible 
and fuseless plugs measure 1"%" outside 
diameter. 


Midget Triploc series same con- 


struction features as Triploc except for 
much smaller outside diameter of plug 
shell—only 1". Interchangeable and re- 
versible contact units—2, 3 and 4 pole —are 
of the flat blade type. Rated 10 amperes, 


250 volts; 15 amperes, 125 volts. 
ve 
















FOR PORTABLE ELECTRICAL EQUIPMENT 


Pyle-National plugs and receptacles are built to withstand the most 









































severe operating conditions, as proven by years of remarkably depend- 


able service in a wide variety of industrial applications. The many sub- 








stantial construction features of this extensive line of plugs and re- 


ceptacles and the high quality of materials and workmanship insure 





safe operation, uninterrupted service and long life. 








Fusible Plug 





ane 





Fuseless Plug 





{ QuelArc * Circuit Breaking Series Unique partitioned in- 


2-Cang Receptacle 
sulation provides long insulated paths through air and across surfaces 


General PUIpOSE Series Avaitarie 


with cast metal housings in many types for 
circuit breaking and disconnect service. 30 
amperes, 125 volts DC, 250 volt AC—1, 2, 3, 
4, 5 and 6 pole. 60 amperes, 250 and 600 
volts—3, 4 and 5 pole. 100 ampere, 250 and 
600 volts—2, 3 and 4 pole. Also many special 
types, fusible and fuseless, for varied ap- 
plications. 


for exceptional protection in these current rupturing devices. Galvan- 
ized cast metal housings, bakelite insulation and individually renewable 
contacts insure long service life. Ratings 20, 30, 60, 100 and 200 amperes, 
250 volts DC, 600 volts AC—2, 3, and 4 pole—grounded through shell or 
extra pole. Threaded cap, plain and hinged spring door housing styles 


are available. 








THE PYLE-NATIONAL COMPANY 


1370 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 
DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 
EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York e CANADIAN AGENT: The Holden Co., Ltd., Montreal 


CONDUIT FITTINGS + FLOODLIGHTS + TURBO-GENERATORS + LOCOMOTIVE HEADLIGHTS + MULTI-VENT AIR DISTRIBUTION 
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BULLETIN No. 500 


Gives detailed information 


Copy on request. 
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P-G nonbreakable steel construction and mica insulation, with provision 
for expansion enables P-G Steel Grid Resistors to withstand many factors 


responsible for resistor failure. By reducing failures and thus minimizing 


hours lost in electrical repair and maintenance, P-G Resistors will do 


their part to keep your production equipment in continuous operation. 


THE POST-GLOVER ELECTRIC COMPANY 


ESTABLISHED 1 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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DESIGNERS AND BUILDERS OF COMPLETE STEEL PLANTS 





Foundry cuts annealing and 
firing time practically in two! 











How Johns-Manville Insulating Fire Brick 
enables 6 new furnaces to do work 
formerly requiring 12 


This is the story of a foundry that called on Johns- 
Manville Insulation Engineers about the plans for their 
new annealing furnaces. 


The company had been operating 12 furnaces con- 
structed with heavy fire brick. One of these furnaces 
was rebuilt, for test purposes, with insulating materials 
recommended for the job by Johns-Manville Insulation 
Engineers. After the furnace was completed, exhaustive 
operating tests were made and results were compared 
with the old furnaces. 


Test Results 

The old furnaces in this foundry performed with an 
average annealing cycle of 120 hours. The new furnace 
made it possible to cut 
the annealing cycle to 
as low as 72 hours. 

The firing time was 
80-100 hours depending 
upon the quality of fuel 
available. Average firing 
time in the new furnace 
was cut to 40 hours. 

These results were so 
striking that the man- 
agement decided to 
build 5 additional fur- 
naces of similar con- 
struction. 


The 6 new furnaces, as engineered by Johns-Manville, 
are expected to fill all production needs of the plant— 
replacing entirely the 12 old-style furnaces—resulting 
in doubled operating efficiency. 





Partially completed furnace with 
J-M materials ready for installation. 


Materials Used 
The furnace walls were built with thirteen and a half 
inches of JM-23 Insulating Fire Brick. In every fifth 
course, vertically, a header row of brick was used with 
a stretcher course of brick to tie the wall into a solid unit. 


12 


To further decrease the heat transfer through the 
walls, a combination of 2” thickness of J-M Superex 
Blocks and 1” thickness of 85°% Magnesia Blocks was 
used between the insulating brick walls and the outer 
steel casing. 


The arch was constructed with a 9”’ thickness of JM- 
26 Insulating Fire Brick. 
Over this, 5 inches of Sil- 
O-Cel Natural Brick was 
installed in two 2'4’’ 
layers. That part of the 
arch subject to abrasion 
from the powdered fuel is 
constructed of fire brick. 
In order to keep the heat 
transfer approximately 
uniform over the entire 
arch area, that portion 
constructed of fire brick was backed with a 214” thick- 
ness of J-M Superex Blocks. And, over this, five inches 
of Sil-O-Cel Natural Brick was applied. 





Cutting J-M Insulating Fire Brick 
on the job. 


The furnace bottom was 
insulated first with a 4”’ 
thickness of Sil-O-Cel C-3 
concrete. Over this base, 
ten inches of Sil-O-Cel 
C-22 brick were laid. A 4”’ 
course of paving brick sup- 
plies the wearing surface 
for the high load-bearing 
insulating material used 
for the furnace bottom. 





J-M 1626 cement was used 
as bonding agent. 


“is, 


Engineering Service 
The same service performed by J-M Insulation Engi- 
neers in selecting the right combination of insulating 
materials to increase efficiency for this plant can be 


made available to you. Write Johns-Manville, Box 290, 
New York 16, New York. 





JOHNS-MANVILLE 





PRODUCTS 
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For Complete Fulfillment 
of Open Hearth Needs 


Call on 


HATEVER your open hearth 
requirements . .. whether it’s a complete 


job of design, construction and 





installation of a new furnace... or the 


rebuilding of an existing furnace... 





F.E.1. ALSO BUILDS: Open Hearth Furnaces; 


F.E.I. has the men, the experience and the Soaking Pits; Continuous Bloom, Billet and Slab 
know-how to do the job as you want it Heating Furnaces; Direct Fired Cover Furnaces 
done. You are invited to consult with us for sheet and coil annealing; Salt Descaling 


with no obligation to you. Furnaces for stainless steel sheet, bar and 
other products; Heat Treating Furnaces for 


every use; Galvanizing Furnaces for tubes, 


sheet and metalware. 


FURNACE ENGINEERS, INC. 
1552 WEST LIBERTY AVENUE, PITTSBURGH, PA. 
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ves, ALEC onLK PorenTiomeTERs ARE RUGGED! 


Yet with all this, ElectroniK Potentiometers possess greater 
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built to Keep 






ts Vacuum Tubes reduce maintenance 
€4 Mercury Switches reduce maintenance 
© Enclosed Motor reduces maintenance 


4) Enclosed Slide Wire reduces maintenance 


accuracy, sensitivity and speed of response. Try them and 
you'll see... they have 


performance for eight years in all industries. 


lnstrument Up 


BHMUWWN 


been acclaimed for outstanding 


MINNEAPOLIS-HONEYWELL REGULATOR CO. KlectroniK Potentiometers . . . strip 


BROWN INSTRUMENTS DIVISION 


chart, circular scale and circular chart 


. are fully explained and described in 


4464 Wayne Ave., Philadelphia 44, Pa. Catalog 15-13. A copy will be sent to 


—_ ita : you upon request... write today! 
Offices in principal cities of the United States, Canada and throughout the world : f ais one, 


BROWN 


FOR METAL WORKING 





Honeywell 
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CAPACITY LOSSES— 
THEIR CAUSES AND CORRECTION --- 
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This picture shows actual condition of a 24”’ 
~ aN main before cleaning. Note the condition of the 
t.. deposit, not only the thickness but particularly 
the rough and porous surface. These are only 
some of the many factors that contribute to ca- 
pacity losses. 


C Value before cleaning 69 
GPD before cleaning 5.6 MGD 
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Note after cleaning and lining by 
Pittsburgh Eric Process the smooth, 
. clean interior of the pipe which does 

not hinder the flow of the water and 

f restores the pipe to its original capac- 

ity. 

C Value after cleaning 130 (aver- 
age of tests) 
GPD after cleaning 10.6 MGD 


Whatever problems you have — Industrial — Municipal — Plant — Railroad — Maintenance — 
Supply — Engineering!!! If they pertain to water supply or sewage disposal a Pittsburgh Pipe 
Cleaner Company engineer can solve them. Our complete comprehensive rehabilitation pro- 
gram and engineering service is THE ANSWER. Write today for full details. 


PITTSBURGH PIPE CLEANER COMPANY 


a Pe 
mas 


133 Dahlem St., Pittsburgh 6, Pa. 


BALTIMORE * BIRMINGHAM + BOSTON * BRADENTON, FLORIDA + BUFFALO = CHARLOTTE * CHICAGO + CINCINNATI 
DETROIT * HOUSTON * NEW YORK © PHILADELPHIA + ST. LOUIS * WASHINGTON 
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The power circuit which will supply this assembly has a short circuit capability of 
300,000 kva at 2,300 volts, and the units shall be suitable for operation under these 


conditions. 

















ONLY EC&M 
VALIMITOR STARTERS GIVE 
ALL THESE FEATURES-- 


1. SHORT CIRCUIT Protection— 
regardless of available KVA. 


2. OVERLOAD Protection. 
3. LOW VOLTAGE Protection. 


4. CUSHIONED STARTING — 
gives a smoother start and 
lower inrush current — im- 
proving starting conditions — 
may save cost of more expen- 
sive reduced voltage starter. 


5. NO REPLACEMENTS to re- 








P roof of acceptance of EC@M VALIMITOR Motor Starters 
is shown by the above order issued by the consulting engi- 
neering firm handling a new power plant extension. 


EC&M VALIMITOR Starters cost about the same as standard 
starters equipped with auxiliary protective devices having only 
limited interrupting capacity... 
gives unlimited protection. There is no ceiling on VALIMITOR 
protection... the design of EC&M VALIMITOR Starters is based 


but the VALIMITOR Starter 


on safely interrupting a faulted motor 
circuit even if supplied from a bus of 
infinite KVA. And there’s nothing to 
replace after a fault — just press the 
“start’’ button to re-start. 


Be safe with EC&M VALIMITOR Start- 
ers for 2300-4600 volt motor drives. 
No need to worry about the starter you 
select today being outmoded by an 
increase in available KVA tomorrow. 
To secure unlimited protection at one 
cost, simply send us the name-plate 
data of your motors. EC&M VALIMITOR 
Starters give permament, all-time pro- 
tection. 





MAXIMUM RATINGS 


Squirrel-cage, Synchronous or Wound-rotor Motors. 





2300 volts 4600 volts 
start, after a fault. 600 HP 60 cycles 600 HP 
300 HP 2cycles | 250HP 





For Complete Coverage At All Times... 








Switch to EC&M Valimitor Motor Starters 


THE ELECTRIC oon «Sea Ee & MFG. CO. 


2698 EAST 79TH STREET 





CLEVELAND 4, OHIO 
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Erection Floor, New Castle Plant 


PLANTS AT 
YOUNGSTOWN 


vanpers®™ oe a ANTON 
UNITED ENGINEERING AND FounprY COMPANY 


PITTSBURGH, PENNSYLVANIA 


Plants at: PITTSBURGH - VANDERGRIFT - NEW CASTLE - YOUNGSTOWN ~- CANTON - AKRON 
Subsidiary: Adamson United Company, Akron, Ohio 


Affiliates: Davy and United Engineering Company, Ltd., Sheffield, England 
Dominion Engineering Works, Ltd., Montreal, P.Q. Canada 
S.E. C. 1M. Paris, France 
Designers and Makers of Rolls and Rolling Mill Equipment 








A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 
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Battery of 24 Circular Soaking Pits as recently 
installed in The Colorado Fuel and Iron Corpora- 
tion plant at Pueblo, Colorado. 


Every Salem office has the facts { Address nearest city listed below 


Salem Engineering Company 


HEADQUARTERS FOR HEAT TREATING DESIGN 


s 
& ah ] e i , oO kh 10 Southwest Office, Fort Worth, Texas 


Salem Engineering (Canada) Ltd., Toronto, Ont. - Salem Engineering Company, Ltd., Sheffield, England 
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THE JONES ECCENTRIC DRUM FURNACE DOOR HOIST 
shown in the accompanying illustrations, 
was developed to handle the doors on 
FRAZIER-SIMPLEX, INC. “All-Door” Plate Mill ; 
Furnaces. Since each furnace, of the installa- 
tion illustrated here, has six consecutive 
doors and no front wall and each door : 






weighs 8500 Ibs. (counter weighted about 
6600 Ibs.), it can easily be appreciated that 
the door hoists came in for the most careful 
engineering study. Three consecutive doors 
on each side of the divided furnace, provide 
an opening 21 ft. long in each furnace. 

THE JONES ECCENTRIC DRUM TYPE HOISTS, devel- 
oped to solve this door opening problem, 
have now been in operation several years 
and have provided the excellent service that 
has come to be taken for granted by the 
JONES ECCENTRIC DRUM FURNACE DOOR HOIST showing the two users of Jones transmission products. 
eccentric winding drums mounted on opposite ends of the Door hoists of this, and other types, are 
slow speed shaft. Opening and closing take place on the short built by Jones as complete units with motor 
radius of the eccentric so minimum motor torque is required included, if desired, or with a base to take 
standard motor as supplied by purchaser. 

If you have a door handling problem, the 
Jones engineering department will be 
pleased to make a recommendation cover- 
ing a unit for it. 





















for starting. Furthermore there is practically zero impact 
when the door starts to open and when finally closing, as a 
protection to the refractory material. Electric brake is located 








between the motor and hoist and the limit switch is located 
on top of hoist. Speed reduction is through the Jones triple 


herringbone reducer unit. 


W. A. JONES FOUNDRY & MACHINE CO. 
4431 Roosevelt Rd., Chicago 24, Ill. 













Rear view of the 
furnace showing 
three of the six 
Jones eccentric 
drum type fur- 
nace hoists and 
the door counter 
weights. 





Jones “Slipper type” Hoists 
for small furnace or 
mill building doors. 


This Jones door hoist is built in 
several ratings and in almost ¢ 
any convenient arrangement of 
sheaves and cables. 
No limit switches 
of any kind are re- 
quired with this 
unit. A bronze 
ring on the wind- 
ing drum slips to 
take care of over- 
winding. 





ee see eae 


In the Service of Industry 
HERRINGBONE — WORM — SPUR — GEAR SPEED REDUCERS 


The two Jones door 
hoists shown at the 
left are installed 
for opening and 
closing mill build- 
ing doors. 


PULLEYS ©® GEARS @® V-BELT SHEAVES © ANTI-FRICTION 
PILLOW BLOCKS © FRICTION CLUTCHES © FLEXIBLE COUPLINGS 
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Type WMKS Interlocking Safety 
Switch and Plug Receptacle 


CONDULET 


for the control of all kinds of 


portable electrical equipment 
in both indoor and outdoor locations 








Safety. Positive interlock prevents opening the 
case or withdrawing the plug unless the switch 
is “off. Switch can’t be turned ‘‘on” unless the 
case is closed and the plug fully inserted. 


Switches. Motor circuit switch. Quick make and 
break. Double break, reinforced, positive pres- 
sure-type blade and jaw construction. Positive 
pressure fuse clips. Combination solder or solder- 
less wire lugs. 2 or 3-pole fusible. 


Plug Receptacles. Style 1 is grounded through 
the shell of the plug and the receptacle housing. 
It will take the plugs used with the former Type 
MKS of the same rating. Style 2 is grounded 
through an extra pole andtheshell. An eyebolt 
and wingnut prevents accidental withdrawal of 
the plug when the switch is open. 








mes 
a, 


of 


Cast metal case. Strong and durable. Four 
sturdy mounting feet. Many possible threaded 
hub arrangements for both vertical and hori- 
zontal conduit. Cover may be padlocked to pre- 
vent unauthorized entry. Operating handle may 
be padlocked “‘on” or “off”. 


Threaded operating shaft. Bearings perma- 
nently lubricated to resist corrosion and prevent 
the entrance of dust and moisture. 


Horse-power ratings. 2 through 50 H. P. 
30, 60, 100 or 200-ampere. 230 or 575-volt A. C, 


Listed in Condulet Catalog 2500, Section 50, 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


Offices: 


Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit - Houston — Indianapolis 


Kansas City —Los Angeles — Milwaukee — Minneapolis —- New York — Philadelphia — Pittsburgh — Portland, Ore. —San Francisco 


Seattle — St. Louis — Washington 


Resident Representatives: Albany — Atlanta — Charlotte —- New Orleans — Richmond, Va. 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO. ONT. 
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Type WMKS 
Interlocking 
Safety Switch 
and Receptacle 
Condulet with 
Type DP 
Interlocking 
Plug 


= It's heavy duty! 






<i = iIt’s raintight! 


*SCONDULET is a coined 
word registered in the U.S 
Patent Office. It designates 
@ product made only by the 
Crouse-Hinds Company 


A 
Nationwide 
Distribution 

Through Electrical 

Wholesalers 


a 


CONDULETS 
FLOODLIGHTS 
TRAFFIC SIGNALS 
AIRPORT LIGHTING 
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Complete Piping Materials Service 
eee from one complete line 





That’s the Crane line—the world’s most complete source of piping 
equipment for power, process and general utility services. Take 
the Exhaust and Condenser Piping shown here, for example. Every 











item for the system ... valves, fittings, accessories and pipe... 

is supplied by Crane. Regardless of the fluids you may be han- 

dling, one catalog...one order through your Crane Branch or 
Wholesaler ... covers whatever is needed for the job. 





It pays to standardize on Crane, the One Source of Supply that 
can simplify every piping procedure from design to erection to 
maintenance. One Responsibility for materials—brass, iron, steel 
or alloy—helps to get the best installations, avoids needless con- 
fusion and delay. And for dependable performance through- 
out piping systems, be sure that each piping item is 


Highest Quality. And that’s Crane Quality— >) 
unsurpassed for more than 90 years. roo 
CRANE CO., 836 S. Michigan Ave., 


Chicago 5, Ill. Branches and Wholesalers ~_ 
Serving All Industrial Areas. CW, 
iC/ 
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BETTER ALL-ROUND ADAPTABILITY... 
Crane Standard Iron Body Wedge Gate 
Valves. Made in a full range of types 
and sizes for steam pressures up to 125 psi; 
for water, oil or gas up to 200 psi. Non- 
rising stem and O. S. & Y. patterns; 
screwed or flanged ends; brass trimmed 
( or all iron. In sizes 2 in. and larger. ‘4 
See your Crane Catalog, p. 101-6. 7 
EVERYTHING FROM... 
VALVES - FITTINGS 
, 


PIPE + PLUMBING 
AND HEATING 





FOR EVERY P/P/NG SYSTEM 
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Continuous Developments 
Increase Service Life of 


Johnston Corrugated Cinder Pots 


Slag Handling is expensive business—part of the 
cost of every ton of steel. But when you apply 
Johnston Corrugated Cinder Pots and Slag Han- 
dling Equipment you'll find their performance an 
important factor in keeping slag disposal at the 
lowest cost-per-ton of steel produced. 


Every Johnston Corrugated Cinder Pot is engi- 
neered for its specific job. That’s why they estab- 
lish records for heat-hours of service life—why 
they are so economical for use in blast furnace or 
open hearth slag disposal operations. 


Then, too, you'll find that our engineers are con- 
stantly developing and improving methods and 
equipment for more efficient slag handling. This 
continuing research is reflected in reduced slag 
disposal costs when you adopt Johnston Corru- 
gated Cinder Pots and Slag Handling Equipment. 
































HOW DOES FARREL 


Stamina in a Farrel pinion stand is its ability to maintain 
continuous high efficiency of power transmission, despite 
the shocks and stresses incurred during many years of 
rugged duty. 

Farrel design gives a pinion stand this enduring eff- 
ciency by providing special protection at every vital point. 
These engineered-in safeguards “shockproof” the pinion 
stand, fortify against wear, and assure long, trouble-free 
service: 


2. 


3. 
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HOUSING—Meehanite, cast steel or welded steel 
construction, designed to bear the brunt of con- 
tinued strain and stress encountered in rolling mill 
service and to maintain accurate alignment of the 
Pinions. 

BEARINGS—Babbitt-lined, steel-backed, sleeve 
bearings, or any approved make of anti-friction bear- 
ings—always amply proportioned for the job they 
have to do. 


PINIONS—Continuous tooth herringbone, preci- 
sion generated by the famous Farrel-Sykes process. 








2 


The fact that the helices meet in sharp apices, in- 
stead of being separated by a center groove, provides 
extra whence. 3 and load-carrying capacity. Interlac- 
ing of the teeth, gradual engagement and inclined 
line of pressure all contribute to smooth, quiet op- 
eration and maintenance of correct tooth action 
throughout the life of the pinions. 


LUBRICATION-—By dip-and-splash system, or 
force-feed by separate motor-driven pump or from 
centralized lubricating system, depending on con- 
ditions or requirements. 


Farrel will design and build a pinion stand to fit your 
particular application. Information and specifications on 
request. 


FB-274 


FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONN. 


Plants: Ansonia and Derby, Connecticut; Buffalo, New York 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, 


Chicago, Los Angeles, Tulsa, Houston 


Terrel-Birmingham 
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Electrical disturbances can’t spread trouble 
with this more dependable, better built 
breaker on the job! 


e@ Short circuits and extremely heavy overcurrents don’t have a 
chance to ruin your essential generators, motors, rectifiers, and 
connected production equipment—when your electrical distribution 
system is protected by proper application of I-T-E Type MT 
Automatic Reclosing Circuit Breakers. 


The MT was specially developed by I-T-E—Switchgear 
Specialists—for interrupting extremely heavy direct currents. It 
breaks a circuit in .028 seconds (about 1°4 cycles on a 60 cycle 
basis) at 25% to 100% of interrupting capacity. I-T-E’s Rate-of- 
Current-Rise Trip anticipates extremely heavy currents—dis- 
tinguishes between a useful load of high value and a dangerous 
fault current—and trips the breaker before the danger peak is 
reached. Shorts and overcurrents are cleared instantly, dependably, 
before they have a chance to cost you money. 

And with the MT breaker, you get an exclusive I-T-E “‘extra”’ 
—better design to give you the benefits of manufacturing savings 
which, in turn, allow higher-quality refinements at no extra cost. 

Complete details on the I-T-E Type MT Air Circuit Breaker 
(including Automatic Reclosing Applications) are contained in 
illustrated catalog 2202. Send for your copy. 
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TYPE MT — for pedestal mounting. 
Single pole, electrically operated. 
Application: 250 and 750 Volts. In- 
terrupting rating is 150,000 Amp. in 
continuous ratings 2000 and 4000; 
250,000 Amp. in continuous ratings 
6000 and above. 
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ARC EXTINCTION IN THE 
MT AIR BREAKER 


FIG. 5 First stage in circuit interruption: 
Arc drawn between arcing contacts; 


blow-out coil in circuit. 


FIG. 6 Second stage: Arc trans‘erred to 
arc horns. 


FIG. 7 Final stage: Arc transferred to 


secondary arc horns; resistors in circuit. 


| The I-T-E Representative in your locality will be glad to advise you on applying 
the MT —and other I-T-E protective equipment to your electrical distribution 





IRON AND STEEL ENGINEER, FEBRUARY, 1949 


system. Use his services without obligation. 


MILL TYPE SWITCHGEAR 


The Leader In Technical Excellence 
1-T-E CIRCUIT BREAKER CO., 19th & HAMILTON STS., PHILA. 30, PA. — 31 OFFICES IN THE UNITED STATES 
In Canada, EASTERN POWER DEVICES, Ltd., TORONTO 


SWITCHGEAR © UNIT SUBSTATIONS © ISOLATED PHASE BUS STRUCTURES © AUTOMATIC RECLOSING CIRCUIT BREAKERS + HIGH SPEED CIRCUIT BREAKERS 
*FOR POWER SWITCHING EQUIPMENT, REFER TO RAILWAY AND INDUSTRIAL ENGINEERING CO., AN I-T-E SUBSIDIARY 
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FRHe.i SEER Vie ae 
‘SURFACE 


** Ever since the first ‘Surface’ One-Way 


Fired Soaking Pit was installed in 1926, our 
engineers have been working with steel 
men in a program of continuous develop- 
ment of heating equipment to meet the 


prevailing metal production need. 





Today, Surface One-Way Fired Soak- 


ing Pits incorporate the most modern features 


in design and operation to make possible high 
quality as well as quantity tonnage. 

During the 23-years of ‘Surface’ Pit en- 
gineering the One-Way Firing principle has 
remained the most satisfactory method of in- 
got heating. It is convincing to see ‘Surface’ 
Pits in operation. 

Furthermore, 234 One-Way Fired Pit in- 


stallations have been made since 1936...155 


SURFACE COMBUSTION CORPORATION, TOLEDO 


9 


since 1942...indicative of an industry trend 
to proved heating methods and equipment. 
These installations are to be found in the 
plants of 21 leading steel companies, and 
there are as many as 64 pits representing 11 
repeat orders in 22-years, at one company alone. 

These outstanding advantages are offered 
in ‘Surface’ One-Way Fired Pits: Simplest Con- 
struction; Greater Capacity; Most Efficient 
Firing; Best Heat Distribution, Lowest Main- 


tenance. Ask a ‘Surface’ Sales Engineer for details. 


1, OHIO 


ONE-WAY FIRED 


SOAKING PITS ¢ 
























punk @ 2 01 Olt 


North American 
Dual-Fucl Guruers 





THE LINE IS 0 occ e SERECT 
THE BURNER YOUR OPERATING CONDITIONS REQUIRE 


113—Long Flames. 220-221—Short Flames, sealed-in mountings. 225—For rugged 
duty, open or closed mounting, gas at zero. 232—Compressed air atomizing oil inserts. 
260 —Oiltogas Converter for burning oil as a gas in existing gas burners. 


*Dual-Fuel: The North American name for burners designed especially for both gas and oil. Fuel changed by merely turning valves. 
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’ 
This pickling-room foreman is talking about “safety.” 
“Safety” that Monel* brings to pickling equipment. 
R Seeeeeeeeerseeeeese ; : ad —— 
e nd Here’s what we mean: Monel does not contain alloying 
+ ~ “eee ; ; 
e ° materials which are eaten away by pickling acids. leaving only 
° . a crumbly, low-strength mass. (Such attack is known as 
’ P dezincification” or “dealuminumification”. ) 
“ “i . 
, ee 
oy ier rm - ° ° * ° 
e ope ° rhis deterioration goes on... but you don’t see it on the 
. Z ass * ; 
° ° surface. Only when you break open a member and 
( . MONEL . look at the cross-section, do you realize what is happening. 
+ 5B 
« . The views on the left tell this story clearly. The lower 
e > 1”-diameter tie-rod has suffered dealuminumification 
* a 6 
e e to a depth of 14”. That means that 44°% of the original 
* . cross-sectional area is now useless! 
7 . 
e . With Monel, however. this threat does not exist. In Monel 
' e ° you have the needed corrosion resistance as well as 
eo . : 
® e lasting strength and toughness. 
rd NOT MONEL ¢ 
> - ; 
pe e In Monel you get extra safety: ‘Reg. U.S. Pat. Off 
| @eeeeeeeeeeeoeeees 
4 “Pick”? Mone For all types of pickling equipment. It ¢ »e fabri- 
] Cross-sectional view of two tie-rods after one j ‘ ee ; siaae P thie It can be fabri 
| year’s service on a wooc len pickling tank. EMBLEM OF SERVICE cated to your needs out of non ¢ indard rms. For more 
Note how the Monel rod is unchanged, while information on Monel and Monel fabric ators, write our Ray Reddell. 
, dealuminumification has penetrated 4” into ’ T 
a ag os HE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N. Y. 


‘“*MONEL*”’ Pickling Equipment means Extra CAPACITY ... Extra LIFE... Extra SAFETY 
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Smooth-surfaced non-ferrous strip to exception- 


ally accurate, uniform gage...quick, precise adjust- 
ment during rundowns...variable, fast rolling speed 
...extreme versatility throughout...those were re- 
quirements for three new rolling mills that Revere 
Copper and Brass put up to Bliss. 


*“We knew what we wanted? says H. A. Ray, As- 
sistant Plant Engineer at Revere’s New Bedford 
Works, “and Bliss was able to deliver. On our new 
intermediate rundown mill there's a collapsible 
block with vertical-type wrapper with an Up Coiler 
for heavier gage. We use the Up Coiler for strip from 


“Old Faithful”—This 14” and 
29” x 30” 4-high mill for Ist 
rundown ot copper and copper 
alloy strip has seen continuous 
service in Revere’s New Bed- 
ford plant for over 17 years. 


Finishing Mill at New 
Bedford Threads Up. 
Note the sleeve han- 
dling mechanism at 
the receiving end. 
Here, too, is another 
Bliss original—the 
air-operated sticker 
with adjustable air- 
operated side guides 
to rapidly handJe dif- 
ferent coil widths. 


fj ss Met 
Revere’s Tough Rolling 
Mill “Specs” 














about .125” down to .060’—then we use the block 
for metal down to .016”. This arrangement is com- 
pact, and I can tell you it’s efficient. 


‘Another thing we like is the air-operated sticker 
guide that Bliss developed to meet our various width 
requirements. On our new finishing mill, they gave 
us air-operated side guides immediately adjustable 
to handle any width were running. On that mill, we 
can roll copper strip down to .005”—true to gage, 
24 hours a day.” 


Precision Rolling to “Tenths” 
Down in Baltimore, at Reveres Canton Works, 
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Bliss-built Intermediate Rundown Mill al 
Revere’s New Bedford Works. Inset shows 
close-up view of collapsible block with ver- 
tical belt wrapper in receiving position. Par- 
tially visible, too, is hydraulic lift table and 
pneumatic buggy that minimize handling 
problems. 


there's an even more spectacular story. 
Here Revere precision-rolls copper strip to 
012” within .0002”—using a Bliss-built 
mill specially engineered for the job. 
There's variable, synchronous tension on 
pay-off and wind-up reel to assist in run- 
down, and instantaneous control of ten- 
sion, winding speed and screw-downs 
from roller’s centralized control panel. It’s 
smooth-surfaced strip—double-checked 
with X-ray Thickness Tester and air mi- 
crometers. 





Yes, for the engineered refinements 
that make for maximum production —for 


the rolling mill performance you want, put 
your problem up to Bliss. You'll get the 
same keen counsel that’s made Bliss the 
first name in presses for more than 90 years. 


“Tape Mill” at Canton Works 
in Baltimore — designed for 
pre sion rolling of « opper 
tape for coaxial cable to 
gage .012” within .0002”. 
X-Ray Thickness Tester 


mounted on exit side cvIVves 


aa constant gage indication 
and roller’s control panel 
= /- permits immediate corres 


tion of adjustment during 


DETROIT 2, MICHIGAN rolling to hold toleran« 





Manufacturers of two-, three-, and four-high mills for hot or cold rolling; 
single stand reversing, or tandem mills for ferrous or non-ferrous metals; cluster mills. 


Accessory mill equipment furnished complete. 





HYDRAULIC 
PLATE STRETCHER-LEVELLER 
Lo) a lelelema re). mey.\7 Velie 4 


A SELF-CONTAINED 
OIL-HYDRAULIC MACHINE 
FOR HANDLING PLATES 
OF FERROUS, NON-FERROUS 
AND CLAD METALS UP TO 
132” WIDTH AND31 FT.LENGTH 


SUPPLIED TO 
LUKENS - STEEL COMPANY 


THE WORLD'S LARGEST PLATE MILL 
COATESVILLE, PA. 
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HYDROPRESS ar 


ENGINEERS CONTRACTORS 
HYDRAULIC PRESSES - ROLLING MILLS - PUMPS 


ACCUMULATORS - DIE CASTING MACHINES 
566-568 LEXINGTON AVENUE + NEW YORK 22 + N. Y. 


CHICAGO DETROIT SAN FRANCISCO SEATTLE WASHINGTON, D. C 
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A 4STACK CHARGE OF SHEET COILS 
60” DIA. - 135” HIGH 


This 4-stack Wilson Radiant Convector 
Furnace is one of two such units at 
the Granite City Steel Company. Three 
2-stack furnaces of this same design 
are also installed at this plant. 


& 
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THE CHARGE FINISHED AND THE FURNACE 


Wilam | ENGINEERING CO, Inc. 


20005 West Lake Road CLEVELAND, OHIO 
Telephone ACademy 4670 


HEATING ¢ HEAT TREATING PROCESSES 

















SPLICE WITH 
TIME-TESTED 























Say “YES” 6 times if it’s 
MANSON Friction Tape! 


6 KEY QUESTIONS ABOUT FRICTION TAPES 
1. Is it made with fresh, new rubber ? 
2. \s it truly adhesive and not merely sticky? 


3. Is it mechanically strong and does it remain 


strong throughout a long period of service? 


. Is the standard %” width able to withstand a 


45-pound pull? 


5. Is it closely-woven to prevent “‘pin-holes’’? 
6. 


Has it good aging qualities? 


















FOR MOISTURE-TIGHT, ELECTRICALLY-SOUND JOINTS 





HE longest-lived splices they ever made — that’s what 

6 KEY QUESTIONS ABOUT RUBBER TAPES : : : 
. ae more and more electrical men are getting from Okonite 

"queer etteswed Gor the Snot eshte tnadiondt Rubber and Manson Friction Tapes! 
2. ts the rubber washed thereughly te free Wt of Here’s why. The combination of Okonite Rubber and 
sasmemaal Manson Friction Tapes provides every characteristic essen- 
a tehasy 26 a cae tryna ~ tne tial to making a permanent joint. For example, the Okonite 
&: Pens 0 Goly cenllle tate ene eed eat Rubber Tape, when applied to the insulation, self-vulcan- 
5. Is it high in dielectric strength? izes into one solid wall of fused material. This wall makes 
6. Is it high in insulation resistance? the joint impervious to moisture and equal both mechani- 
Say “YES” 6 times if it’s cally and electrically to the original insulation. There are 
OKONITE Rubber Tape! no separate layers that can open up or permit moisture to 
enter. 


The Manson Friction Tape keeps it that way. It adds the 
firmly-adhering, weather-resisting mechanical protection 
that a well-made joint must have. By providing consistently 
long-lived splices, Okonite Rubber and Manson Friction 
Tapes make possible the economy demanded by the high 
installation costs of today. Using the best tapes is the best 
policy when you consider the seriousness of an electrical 
failure and the doubling of installation expense whenever 
a joint has to be rebuilt. 

To see for yourself what kind of splices you get with 
these time-tested tapes, simply use your business letterhead 
to request a sample of each — enough to make more than 
a dozen splices on #6 wire. Address The Okonite Company, 
Passaic, New Jersey. 





" and MANSON TAPES 
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FURNACE EQUIPMENT 
Contineftal ‘a 








FURNACE RUN-IN TABLES 
FURNACE RUN-OUT TABLES 
FURNACE PUSHERS 
FURNACE BUMPERS 
FURNACE DEPILERS 














eR i 
check first with resin) a 
FOUNDRY & MACHINE CO. we 


CHICAGO + PITTSBURGH 
PLANTS AT: 
EAST CHICAGO, IND.; WHEELING, W. VA.; PITTSBURGH, PA. 






Quality 


YOUNGSTOWN ALLOY CASTING CORPORATION 
VES a ea OLA 
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... it’s now only 


4to 6 WEEKS! aa 


ee. 






Greatly increased plant production 
capacity now makes possible the prompt 
fabrication of CLARK Standard Magnetic 
Crane and Mill Auxiliary Controllers... 
NEMA STANDARD Section IC-14 and Sec- 
tion IC-13 respectively. 





These are standard Open Type AA re rere rt 
CLARK Crane and Mill Auxiliary Control- (or 7 , ‘ee 
lers—no cabinets,including necessary acces- ey 
sories such as Master Switches, Resistors, etc. 


i) 
> v~* 


Contact our Nearest District Office for details. hiatal ties ames 


and 
TROLLEY CRANE COP 


Maw \) Gee) ii co)hh eet 


é 
RYTHING UNDER CONTROL ° 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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[00t STEEL’ 
SHEAVE 
PIN 









A TYPICAL 
CASE HISTORY 


Gadcked BUSHINGS ore few and far hetween 


With “4 S7cc’ sheave pins 


Product... ~. “Tool Steel” process sheave pins 


in service on hot metal mixer crane as shown above. 
















Plant .....+ muse by one of the world’s larg- 


est steel companies. Name on request. 


Changing bushings is an expensive, time- 
consuming operation, but there is something you 
can do about it! 

Specify “‘Tool Steel’’ sheave pins and your 
maintenance is materially and immediately re- 


duced. 

Here's why! The surface of ‘Tool Steel’ , 
pins tests from 85 to 90 scleroscope (635-700 
Brinell), deep enough for the life of the pins. 
This guarantees a true surface even under the 
most severe operating conditions and prevents 
unnecessary wear on bushings. 


Service Record Installed June 27, 1941 and re- 
placed October 14, 1946, after handling 3,535,193 tons. 


During this period sheave wheels and bushings were 


changed only twice! 


Comments » « « “Tool Steel’’ pins showed a ton- 
nage superiority of 13 to 1 over ordinary heat-treated 
pins which were used previously. Competitive pins 
lasted five months, completely wore out their bushings, 
and handled only 272,614 tons! This is another ex- 
ample of *‘Tool Steel's"’ superiority ! 


The costs are comparable to ordinary pins, i 
but your savings with “Tool Steel’’ are substan 
tial. Write today for complete information. 


THE TOOL STEEL GEAR & PINION CO. 


CINCINNATI 16, OHIO 
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ABILITY TO HANDLE 
25,000 POUND STEEL 
COILS GIVES PRODUCTION 
TERRIFIC BOOST AT 
GRANITE CITY STEEL CO. 
NEW COLD STRIP MILL 


In the effort to boost steel output, part of the 
solution has been found in the design of 
faster strip mills, capable of processing 
larger quantities of metal in a single oper- 
ation and at increased speed. But, the new 
mills themselves added to the problem. 
How were they to be fed with the huge coils 


How Skylift GIANTS 


help produce more steel, faster! 


tandem cold strip mill where the hot rolled 
coil is reduced to cold strip. Again Skylift 
GIANTS move the coils to the electrolytic 
cleaner for removal of rolling oils. 


And through every process until the tin- 
plate is ready for shipment, Automatic’s 
mighty giants of electric power handle coils 
large enough to meet every requirement of 
speed in delivering to and discharging coils 
from the mill. Result is 25% more coils 
processed at capacity operation. 

Skylift GIANTS are specially engineered 
to handle all sizes, all weights of coils. 

Four front drive wheels provide as much 
as 80 inches of rubber. Pivoted drive axles 
give constant 4-wheel traction regardless of 
floor conditions—controlled caster type 
trail axle, center-pivoted, compensate for 
uneven floor surfaces. Nearly 20% lighter 
in proportion to load capacity than oth- 
























AUTOMATIC TRANSPORTATION COMPANY 


OlV. OF THE YA 


47 W. 87th St., Dept. B-9, Chicago 20, Ill. 


Send details on Automatic’s Skylift 
__| GIANTS Fork and Ram Trucks. 





a 


»e , ; ? Company Name ..cccccccessccsesececscsese 
“ aes ney wens eagette of sed ¢ er heavy-duty fork and ram tractors 
Granite City Steel Company, Granite —skyliftGIANTS are the only heavy-duty fo .......ceceeceeceseeceeceeceeeeceeeuees 
City, Illinois, found the answer in the trycks with HIGH 
Skylift GIANT! PRESSURE HYDRAU- Wit cok anttencovnnndanndvenndavestnees 
Operating at full speed, its new cold strip LIC LIFT that eliminate MAI L 
mill will produce enough steel ina 24-hour chainsand sprockets. | j= = = = —=— | § — cescseceeseecsececeereerecereeeseeeeess 
period to strctch from New York to St. Mail coupon for facts COUPON 
Louis. Literally making this possible, are about how Skylift Street Address..ccccccesecescscsescsecese 
barony GIANTS offer your busi- | TODAY eR Tee aie coe bele 
Huge coils weighing from 15 to 25,000 mess amazing production 
pounds are moved by SkyliftGIANTS tothe and handling savings. pe re ee TONNES . 
Manufacturers of the Famous Transporters, Transtackers and Skylift Electric Trucks Ll. —~~.—~.~.1—~—~—~—~-~—-~+ ‘te 
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Time SAVOUE, Cost Cutters 


Battery Electric Trucks and 
EXIDE-IRONCLAD BATTERIES 


Handle materials way -:°* the fast, 
safe, economical Way: e battery elec- 
tric trucks for loading, unloading, hauling, high 
tiering- They’! peed production, open 
up bottlenecks, d for you all along 
the line. When powered by dependable Exide- 
Ironclad Batteries, yOu can count on full shift 
availability day after day, year after year- 


Different from all other batteries in construction 
as well as in performance, the Exide-Ironclad 
possesses ALL FOUR of the essential character- 
istics demanded of a battery for electric industrial 
truck service— (1) high power ability, (2) high 
efficiency, (3) great ruggedness, and (4) long life. 
These characteristics are due to the special con- 
struction of the Exide-Ironclad Battery, especially 
its rugged, tubular positive plate. 


Write for further particulars and FREE copy of 
Exide-Ironclad Topics, which covers latest develop- 
ments in materials handling and shows actual case 
histories. 


1888...DEPENDABLE BATTERIES FOR 61 YEARS...1949 


“Exide-Ironclad” Reg. Trade-Mark U.S. pat. Of. 


THE ELECTRIC $ 
TORAGE BATTER 
y 
Philadelphia 32 — 


Exide Batteries of Canada Limited Toront 
; ; ° 
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TAKE QUAL/TY FOR GRANTED 


speciry LINK-BELT spatt AND ROLLER BEARINGS 

















Free Catalogs On Request! 


There's no question about the 
high quality of Link-Belt Ball and 
Roller Bearings. 


Considering the precision man- 
ufacturing processes, the skilled 
use of the most modern equip- 
ment under closest control, and 
the years of scientific research to 
furnish industry with longer-last- 
ing, more efficient bearings, it is 
little wonder that ‘‘Link-Belt’’ 
quality is unquestioned. 





bo LINK-BELT COMPANY 


Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, 


Dallas 1, 


Los Angeles 33, Seattle 4, Toronto 8 





Minneapolis 5, San Francisco 24 
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Eliminate all guesswork — 
specify ‘‘Link-Belt’’ on your next 
bearing order. Choose with the 
utmost confidence from the 
COMPLETE Link-Belt line... 
various mountings and sizes for 
practically all types of industrial 
applications. 


Good supplies of these popular 
bearings await your commands at 
distributor's and Link-Belt stock- 
rooms throughout the nation. 


11,327 


LINK-BELT 


BALL AND ROLLER 


BEARINGS 














STANDARD PARTS 


Pennsylvania Transformer Company introduces a line of designs and standard parts, shorten engineering and pro- q 
Power Transformers that was carefully designed to include duction time. This reduces the price of the transformer and . 
the desirable features of custom-built transformers, at shortens the delivery time. Of special interest is the fact | 
quantity production prices. Streamlined and standardized that these Standard Parts Transformers can be supplied ' 
methods of manufacture, coupled with the use of standard with any of the popular methods of oil preservation. 


HERE IS HOW IT’S DONE: 


AAA 





We begin with a transformer that falls within the standard design ratings and add } 











AP 
two auxiliary tanks. I An auxiliary tank is welded to each end of the transformer 


DAA 





tank. ] These auxiliary tanks are connected to each other and to the main tank by 











tubing, to form the following Oil Preservation Systems: Inert Gas-Oil Seal i | Sealed Tank 


) aie aN \~, 
) and Inert Gas Pressure System. “Ingenious,’” you say! ~ 3) (% Well, 
Sel 2 


we call it good engineering and functional design. For example, when the radiators are 





applied to the transformers, in most cases they extend beyond the auxiliary tanks, 


\ 

so the addition of these auxiliary tanks does not increase the projected floor area. : Because 
ICy ' 

these auxiliary tanks are permanently welded te to the transformer tank, they offer 


no problems of installation and extra maintenance. But that’s not all! All Standard Parts Power 


Transformer tanks, regardless of the type of oil preservation, are filled with the same quantity 




































of oil, with the extra gas and oil spaces provided in the auxil- 











iary tanks. Thus, bushings with standard (normal) length shanks = are used on all Standard 
Aaa 

Parts Power Transformers, and no special-size bushings | T 7 need be stocked. What is more, 

the unique construction permits the user to change the method of oil preservation without 

difficulty and without adding any parts. Sealed Tank can be changed to Inert Gas-Oil Seal; 

and Inert Gas Pressure System can be changed to Inert Gas-Oil Seal or Sealed Tank. 


7 mM Pennsylvania Standard Parts Transformers can be provided with 


ininadneeal Oil Expansion Tanks ’ in which case the auxiliary tanks are left off. 

















However, all the other advantages of the Standard Parts design are maintained. When 


called for, throats with horizontal side-wall bushings i A can be located on the ends 


—_— 





of the transformer. In addition, extra compartments for potheads, disconnect switches, etc., 


i can also be added to the Standard Parts Transformer. 





These are just a few of the outstanding design features of Pennsylvania's entirely new Standard 


Parts Power Transformer. For more information write for Booklet No. 1492. a, 
a 
Now available in the following sizes: ee, 
Three Phase: Up to 10,000 Kva, 34 Kv. = 


Single Phase: Up to 5,000 Kva, 34 Kv. 


Top of 4000 Kva 
Standard Parts Trans- 
former. Note how 
auxiliary tanks fit 
into ends of the trans- 
former and do not 
add to the length of 
the transformer. 


Base for Standard 
Parts Transformer. 
Base is designed to 
simplify jacking, 
pulling, rolling, 
and painting. 





ansgloonis.| 
Vas. 


Standard Parts Power Transformer. 3750 Kva, 3 Phase, 60 Cycles, 
OA, 55°C. Voltage: 12,000 Delta-4,160 Y. 






TRANSFORMER COMPANY 


PITTSBURGH fe PENNSYLVANIA 











Steel mill records clearly prove that when metallic 
bearings are replaced with A-B-K Laminated Plastic 
Bearings, production goes up and costs come down. 
Specifically, A-B-K bearings cut costs four ways: 


Outwear metallic bearings— A-B-K laminated bearing 
material is extremely tough and slow-wearing. It is im- 
pervious to mild acids and alkalies, will not distort under 
shock and withstands temperatures up to 200° F. with- 
out failure. In actual service, A-B-K bearings custom- 
arily outwear metal several times. 


Reduce power consumption— A-B-K Laminated Plastic 
Bearings have an exceptionally low coefficient of friction 
which produces remarkable savings in power. The A-B-K 
surface is self-renewing—actually polishes, but never 
scores, the shaft. 


It will pay you to investigate fully the cost-cutting advantages 
of A-B-K Laminated Plastic Bearings for your mill. The com- 
plete engineering and research facilities of American Brake- 
blok are at your disposal... Write to arrange a consultation. 





A-B-K Laminated Plastic Bearings 





1. Outwear Metallic Bearings 


2. Reduce Power Consumption 


3. Eliminate Lubricating Oil 


4. Require Fewer Adjustments 


Eliminate lubricating oil— A-B-K bearings are success- 
fully lubricated with water. Cost of oil or grease is elimi- 
nated entirely. 


Require fewer adjustments— Because A-B-K_ bearings 
hold gauge longer, oversize requirements and need for 
roll adjustments are sharply reduced. This means fewer 
shutdowns—a higher percentage of productive time 
from each A-B-K equipped unit. 
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HEAT 


-TO KEEP ‘EM HUMMING! 









MILL MOTOR FANS 


oO oe he anil FACTS TELL THE STORY 
as Se as Si oe : Write for complete performance data on 
7 fi. ap ; A eM 
these rugged fans, or call in your “‘Buffalo’”’ 
‘*Buffalo”’ Fan giving 24-hour motor cooling service in a prominent mill. : : 
representative. There’s one in every prin 


cipal city. 


EEPING mill motors cool takes a lot of air! As mill men know, 
this calls for fans that can work ‘‘around the clock”’ against 


. *. . ‘a 
pressure and heat with little maintenance attention. 


HY gio Fan Engineering” 
The “Buffalo’”’ Fans in such installations are taking this tough service and ed 
coming right back for more. That’s because they’re ‘“‘built up’’ to the job. 


Heavy plate housings like those in stoker fans oversize shafts and bearings 
rigid, heavy rotors are all part of this overall rugged ‘‘Buffalo’’ construction. 
This durability is matched by the inherent “Buffalo” efficiency that means more 
air delivered for less power consumption! Price $6.22 


9 





“First 
For Fans” 


PERMANENT SATISFACTION IN AIR HANDLING 





VENTILATING AIR TEMPERING 
! i ' ' 
4 | ; ' \ | } : | { | ) : FORCED DRAFT HEATING 
7 AIR WASHING INDUCED DRAFT 
@) ss ae ae: ae oe COOLING EXHAUSTING 
173 Mortimer Street BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. PRESSURE BLOWING 





Branch offices in principal cities. 














There is no standard crane suitable for every 
requirement. Nearly every job has its peculiari- 
ties requiring a crane tailor-made to exactly 
fit the need. Cleveland has had 50 years 
experience in all types of cranes, engineering 
and building them to meet the customer's 
requirements precisely. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1131 BAST 283 ev St WACKLUIFFE O10 


CURVELAND GRANES 


Mopern Att-Wetpveo Steer Mitt Cranes 



















RESIDENT TRUMAN nonchalantly remarked to a 
recent news conference that he has always con- 
tended steel prices were too high and he still thinks 
so. Thus, steel is again singled out as the whipping 
boy — not other metals, not foodstuff, not clothing — 
but steel, which has had only a fraction of the increase 
enjoyed by almost every other commodity over pre- 
war prices. 

Admittedly, the total dollar volume of current 
profits are high. But why overlook the fact that one- 
half to three-quarters of those profits must go back 
into the plants to help inadequate depreciation re- 
serves pay for necessary rehabilitation? Why overlook 
the fact that only a portion of the so-called profits go 
into dividends to the investor, who has risked his 
capital to set up the plant and make jobs for thousands 
of people? 

The prewar history of United States Steel Corp. 
shows incomes before taxes, in per cent of sales, 
varying with operating rates according to the follow- 
ing averages: 


Per cent operation Per cent income on sales 


A ear ee pike tes 0 
a oe ldo Slee aie a 
ere ree Pee Coron 19 


Against these figures, 1947 showed an income of 
6 per cent of sales volume at an operating rate of 
96.7 per cent, while 1948 will show about 5.2 per 
cent income with 93.8 per cent operation — both 
considerably below the averages of prewar history, 
and both below the level of exorbitant returns as 
measured by industry in general. 

No doubt the statement was prompted by the seem- 
ingly large profits reported by steel companies, with- 
out regard for all factors entering into the overall 
picture. No doubt it was seasoned by an inherent 
distaste for the industry that has disputed criticism of 
its ability to meet the demands upon it. But this does 
not make the statement less unwise, or less inflamma- 
tory to unthinking people. 


A 


Ja\ ep oeation for overcoming some of the burden 
of plant modernization at present prices was 
advanced by Admiral Ben Moreell, president of Jones 
& Laughlin Steel Corp. He suggests a change in the 
federal tax law to allow more rapid amortization of 
the cost of new equipment. He proposes that com- 
panies be allowed to write-off up to one-half of equip- 
ment costs within one to five years, as they choose, 
and that they be allowed to deduct this amortization 
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from taxable income. He also proposes that a limit 
be set on the amortization deducted in any one year 
at one-half of the taxable income for that year before 
amortization is deducted. 

Industry is allowed to make deductions for the 
higher costs of operating materials and labor, but 
there is no relief for costs of plant and equipment, 
which have more than doubled. If this change were 
made, it would be essentially only a deferment of 
payment, since companies that used up its tax 
deduction for write-off now could deduct less in future 
years. Admiral Moreell’s plan would give industry 
more working cash, now when it is needed, and 
would help the steel industry to modernize faster. 


A 


ND speaking of high prices, a powerful group of 
southern Democrats plan to fight for permanent 
support for basic crop prices at the wartime 90 per 
cent of parity level. The current law keeps the 90 
per cent through 1949 and then drops to 60-90 per 
cent, depending on production. Whether prices seem 
high or low merely depends on where you’ re standing. 


A 


E wonder just how many animals would be 
wearing their own furs this winter if it were 
not for installment plans. 


e 


E see that the power transformers built with 

silver windings during the wartime scarcity of 
copper are being torn down and rebuilt with copper 
windings. The silver will no doubt be put back in the 
ground at the government silver board at West Point, 
N. Y. It seems to us that the copper, in other applica- 
tions, might still be more useful than the silver in the 
ground. Now if we could just find some use for the 
gold at Fort Knox...... 

a 


HE cigarette production of the United States in 

1948 was 387,000,000,000. We can’t imagine 
why anyone would be interested but, laid end to end, 
they would reach the moon and back to earth 35 
times, or they would circle the equator 672 times. 


a 


HE 1948 production of pig iron and ferro-alloys 

totaled 60,848,840 tons, a figure exceeded only 
by the wartime years of 1943 and 1944. Blast furnaces 
operated at 90.2 per cent of capacity. 

For the same year, production of iron ore in the 
United States totaled 101,350,000 gross tons, of which 
83,116,000 tons came from the Lake region, 8,201,000 
tons from the southern district, 4,472,000 tons from 
northeastern states, 5,018,000 tons from the west, 
and 543,000 tons from miscellaneous sources as a 
by-product. 

And while on the subject of blast furnaces, Bethle- 
hem Steel Co. is open for congratulations for setting 
a new world production record of 54,336 net tons of 
iron during December, 1948, on ‘‘H”’ furnace, a 28 ft 
hearth stack at Sparrows Point. 


* 


ODERN youth defines father as a dope who is 
too dense to do anything but make the money 
that keeps the family going. 
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JONES & LAUGHLIN'S NEW HOT METAL FLEET 





Rolls On TIMKEN? Bearings 


Just by replacing their old 25-ton capacity open-top ladle cars with 13, modern 200 net ton 
capacity hot metal cars, Jones & Laughlin Steel Corporation has increased its iron producing 
capacity by 75,000 net tons per year at the Aliquippa Works. This also has enabled J & L to 
eliminate 2 big hot metal mixers at Aliquippa. 


The new hot metal cars were designed and built by M. H. Treadwell Company, New York, N. Y., 
and equipped with Timken tapered roller bearings in all wheel journals. The new cars are ap- 
proximately 53 feet long from center to center of the couplings and 13 feet high from rail to top. 


When you consider that the cars weigh 115 tons apiece empty and 368 tons each with fire brick 
lining and a full load of molten iron, you will appreciate the ter- 
rific responsibility imposed on the bearings. However, M. H. 
Treadwell Company and users of their equipment have proved 
that Timken bearings can be relied on to stand up and deliver 
smooth, friction-free service under all operating conditions. 


Make sure you have Timken bearings in the equipment you 
buy; look for the trade-mark ‘“‘TIMKEN” on every bearing that 


goes in the equipment you build. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable address ““TIMROSCO”,. 





| \h7 
NOT JUST A BALL C) NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER O— BEARING TAKES RADIAL ® AND THRUST --@)~ LOADS OR ANY COMBINATION “Y: 
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B&W REFRACTORIES PRODUCTS 


B&W 80 FIREBRICK * B&W JUNIOR FIREBRICK 
B&W 80 GLASS TANK BLOCKS + B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 
; OTHER B&W PRODUCTS 
Stationary & Marine Boilers and Component Equipment 
Chemical Recovery Units...Seamless & Welded Tubes... Pulverizers 





Fuel Burning Equipment... Pressure Vessels... Alloy Castings 


AOCASIT 


Faced with the need of producing thousands of pressed 
shapes in its small tunnel kiln, the Ceramics Labora- 
tory of the Ford Motor Company encountered severe 
disintegration of car top refractories because of rapid 
temperature changes — from room temperature to 
2300 F and back again in two hours. 

A variety of refractory materials were tried—somie 
very costly—but all failed after 20 to 44 cycles through 
spalling and cracking. 

Then car tops were cast in three sections with 
KAOCAST. These car tops went through 118 cycles 
and are still as good as new. The KAOCAST showed 
no.signs of shrinkage, expansion, distortion, cracks 
or spalling. 

And, the perfection of the castings was astonishing 
... yet they were made quickly and easily by ordinary 
shop methods. 

Perhaps you, too, have a problem in shapes, car 
tops or furnace linings which can be solved quickly 
and economically through the use of KAOCAST. 
Your local B&W Refractories Engineer will be pleased 
to supply data on this unusual refractory castable. 





BABCOCK 





IRON AND STEEL ENGINEER, FEBRUARY, 1949 


CAR TOP Tops them all 
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‘Tate a good look at the shell of this size KT Moore Rapid Lectromelt Furnace. Here 
is one of the reasons for Lectromelt's vast superiority in the electric melting furnace 
field. The shell is built with proper proportion to permit operation with a compara- 
tively shallow bath of large area—and provides a large slag-bath ratio for efficient 
refining. Then, too, the height of the side plates are sufficient to permit full furnace 
loading with one charge with many types of scrap. Two examples of many Lectromelt 
efficiencies. 


Moore Rapid Lectromelt Furnaces are supplied in capacities ranging from 250 pounds 
to 100 tons. For full details, write today for the Lectromelt catalog. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 
PITTSBURGH 30, PENNSYLVANIA 


manufactured in: CANADA, Lectromelt Furnaces of Canada, Ltd., Toronto 2; ENGLAND, 
Birlec, Ltd., Birmingham; SWEDEN, Birlec Elektkougnar A/B, Stockholm; AUSTRALIA, Birlec 
Ltd., Sydney; FRANCE, Stein et Roubaix, Paris; BELGIUM, S. A. Belge Stein et Roubaix, 


Bressoux-Liege; SPAIN, General Electrica Espanola, Bilbao; ITALY, Forni Stein, Genoa. 
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By GEORGE S. MICAN 
Division Superintendent, Rolling 
Carnegie-lilinois Steel Corp. 
South Works 
Chicago, Ill. 


....anew approach to metal flow theory 
is covered in this article .... the contour 
patterns developed under rolling or forg- 
ing are shown to be related to the ratio 
of the height of stock worked to the hori- 
zontal component of the chord of the 
roll contact arc.... 


A OBSERVATION of rolling operations brought to 
our attention the development of three typical vertical 
cross-sectional contour patterns in the course of roll- 
ing ingots into blooms, billets and slabs. The consis- 
tency of the development of these contours prompted 
a study of their significance. The contour pattern illu- 
strated by Figure 1 is characterized by bulges below 
the horizontal boundaries merging into concavities as 
portions of the vertical boundaries. Vertical cross-sec- 
tional contours of this pattern will be referred to as 
“concave.” The contour pattern illustrated by Figure 2 
is characterized by the conversion of the original 
straight vertical boundaries into convex curves. Con- 
tours of this pattern will be designated as “convex,” 
as their shape suggests. In some stages of reduction, 
very little distortion of straight vertical boundaries 
took place either toward the concave or toward the 
convex contours. Such contour patterns will be re- 
ferred to as “undistorted.” 

Following the foregoing, there were observations 
of forging operations which revealed the development 
of similar cross-sectional contour patterns in the 
course of forging ingots into blooms. At this point it 
was recognized that the ratio of height of stock worked 
to the effective width of the die employed was an ap- 
parent controlling factor in the development of contour 
patterns. A corresponding relationship was then recog- 
nized in rolling. The ratio of height of stock worked 
to the horizontal component of the chord of the arc of 
roll contact established the contour patterns. In sub- 
sequent discussion, this horizontal projection of the 





Presented before AISE Annual Convention, Cleveland, Ohio, September 30, 1948 
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arc of roll contact will be considered the effective die 
width in rolling. For abbreviation, die width, in lieu of 
effective die width, will be used in connection with both 
rolling and forging. 

It was determined that for equivalent heights of 
stock, vertical cross-section contour patterns for roll- 
ing and forging were similar when the die width in 
forging and the horizontal projection of the arc of roll 
contact in rolling were equal. In other words, for the 
same height of stock and the same die widths, the 
same vertical cross-section contour patterns developed 
in rolling and forging. 

The critical ratios of stock height to die width which 
determined vertical contour patterns were found to be 
in a range from 1.8 to 1 up to 2.2 to 1. Observations 
and determinations covered a wide range of carbon and 
alloy steel grades, including 18.8 stainless. No steel 
grade observed developed other than a concave cross- 
sectional contour pattern when the stock height to 
die width ratio was greater than 2.2 to 1 through the 
reduction. No steel grade observed developed other 
than a convex contour pattern when the stock height 
to die width ratio was less than 1.8 to 1 through the 
reduction. Concave contour patterns not severely 
accentuated were converted into convex patterns when 
the reduction was carried through the critical ratio 
range. Undistorted as well as an overlap of concave 
and convex patterns developed in the critical ratio 
range. 

It is recognized that composition of metal, defor- 
mation temperatures and deformation rates will affect 
the development of cross-sectional contours. It was 
observed in connection with the rolling of aluminum 


53 





















V7 


at 750 F that the critical stock height to die width 
ratio approximated 0.8 to 1. In the rolling and the 
forging of steel in wide ranges of composition at common 
rolling and forging temperatures and at deformation 
rates varying from those of forge presses to those com- 
mon to the bulk of primary and secondary mills, it 
was found that these factors were minor in contrast 
to the effect of the stock height to die width ratios 
on the development of cross-sectional contour patterns. 
Accordingly, effects of composition, temperature and 
deformation rate will not be discussed in detail. The 
discussion will be confined to the major factor, the 
effect of the stock height to die width ratio. In the 
interest of simplicity in subsequent discussion, the 
critical ratio for steel will be referred to as a 2 to 1 ratio. 

When ingots are forged into blooms, the operation 
is a step forging process. The area and the mass be- 
tween the dies is the only portion of a larger mass 
under direct compression. The compression incident to 
the rolling operation is a continuous process in which 
only that portion of the mass between and in contact 
with the rolls at any moment is under direct com- 
pression. 

In order to determine whether the critical ratio was 
altered when an entire mass was subject to compres- 
sion, cylinders and prisms were compressed between 
dies of larger cross-sectional areas than the stock. If the 
stock height to diameter ratio for cylinders exceeded 
a ratio of two, the vertical cross-sectional contour devel- 
oped was concave. When the ratio was less than two, 
the contour developed was convex. When the stock 
height to minimum horizontal dimension ratio of a 
prism was greater than two, the vertical cross-sectional 
contour developed was concave. When the ratio was 
less than two, the contour developed was convex. Even 
though the dies were larger, in neither case could the 
effective die width be greater than the minimum hori- 
zontal dimension of the piece. The conclusion drawn 
was that the critical ratio of two, was effective in the 
development of vertical contour patterns regardless 
of whether the mass under compression was an integral 
unit or a portion of a larger mass. 

Horizontal contour patterns, meaning those in the 
horizontal plane at the midpoint of stock height unless 
specifically defined as being otherwise, were initially 
investigated by the compression of prisms’ between 
large dies. The deformation of all prisms wholly con- 
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Figure 1 — (left) The vertical con- 
cave cross section contour is 
characteristic of a height to 
die width ratio greater than 
2.2 to 1. 


Figure 2— (right) The vertical con- 
vex cross section contour is 
characteristic of a height to 
die width ratio less than 1.8to1. 
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tained between dies in the course of the deformation, 

developed plane patterns which progressed with con- 

tinued deformation toward the circular shape as the 
final contour pattern. Three intermediate contour pat- 
terns were recognized (Figure 3) , characterized by: 

1. Equivalent spread in the four principal direc- 
tions. 

2. Differential spread and elongation bounded by 
continuous arcs. 

3. Differential spread and elongation bounded by 
continuous arcs as short parameters and arcs 
plus straight lines as long parameters. 

The relationship of spread to elongation was de- 
termined for a series of prisms and the results plotted. 
This relationship to the intermediate contours will be 
explained later. 

When a mass of steel stock of square or rectangular 
cross-section is compressed between rectangular dies 
in a step forging operation, the prism under com- 
pression at any given time is only a portion of a larger 
mass. The prism under direct compression will, how- 
ever, tend to develop the same horizontal contours 
as if it were an integral piece. The continuity of ma- 
terial between the prism under direct compression and 
the balance of the mass, will resist the trend for the 
contour pattern development equivalent to that of an 
integral piece. Such resistance will induce compressive 
stresses in the central areas of horizontal planes in the 
longitudinal direction, and tensile stresses in the edge 
areas. 

It will be shown that: 

1. For the same-size stock, step forged to a given 
thickness in one instance and rolled to the same 
thickness in another instance, the average spread 
and the total elongation will be practically equal 
if the die widths in the two instances are equal. 

2. The relatively small difference in dimensional ex- 
tensions which is found is attributable to the higher 
deformation rate in rolling and the differential 
speeds of roll surfaces and stock. 

Since the vertical cross-sectional patterns are sim- 
ilar and the spread and the eiongation in rolling and 
forging are practically equivalent under the conditions 
stated, it may be reasonable to assume that the induced 
stresses resulting from compression only, may also be 
practically equivalent. 

It has been found by several plants possessing both 
blooming mills and heavy forging equipment that 
large blooms requiring complete freedom from center 
porosity could be produced only by forging. The con- 
clusion has been generally accepted that the forging 
operation is therefore superior to rolling for interior 
quality. While the conclusion may generally be correct, 
it is correct by virtue of the size of the rolling and the 
forging equipment available and not by reason of any 
fundamental difference in the basic nature of the two 
operations. 

For instance, one 3000-ton press installation has 
rectangular dies of a 14 in. width. It will therefore 
develop a convex vertical cross-sectional contour on 
a 28 in. square ingot at the start of forging operations. 
A primary mill with 40 in. rolls at 3 in. draft would 
have a die width of 7.6 in., the chord of the arc of roll 
contact. It would not tend to develop a convex vertical 
cross-sectional contour until a stock height of less than 
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15.2 in. was reached. It will be shown that convex con- 
tours are synonymous with the closing of axial voids 
while concave contours are not. It would require a mill 
with 72 in. rolls at 51% in. draft to simulate the die width 
of the forge press cited. These considerations point 
to the conclusion that axial voids can be closed just 
as satisfactorily by rolling as by forging, provided that 
the stock height to die width ratios are equal. 

It is also a common experience in connection with 
the working of highly alloyed steels that they are less 
susceptible to surface breaks when forged than when 
rolled. It will again be brought out that relative stock 
height to die width ratios are major contributing fac- 
tors in that the bulges of concave contours are more 
susceptible to induced stress concentrations than are 
the surface areas of undistorted or convex contours. 

It will also be shown that steel rolled or forged is 
equally susceptible to the accentuation of surface seam 
opening and to the conversion of subsurface weak- 
nesses into surface seams and breaks. The determinant 
for this condition is the character of metal flow in free 
spread. The restrictive to the development of this con- 
dition is the confinement of free lateral spread by 
shaped passes, or the restriction of its effects by inter- 
mittent edge work. 

The tensile stresses induced in the surface of rolled 
material by virtue of differential speeds of stock and 
rolls, are not similarly induced in the forging operation. 
This is believed to be the major difference in the induc- 


Figure 3 — These horizontal contours were developed with 
a 50 per cent reduction of the specimens. All approach 
a circular contour when the deformation ratio 
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tion of stresses affecting quality, between the rolling 
and the forging operations. The surface tensile stresses 
induced in rolling can be held at minimum inten- 
sities by low rolling speeds. 

A summary of the prior discussion may be stated 
to be the submission of the premise that when stock 
height to die width ratios are equal for stock of the 
same size, subjected to the same reduction in rolling 
and forging, cross-sectional contour patterns, metal- 
flow patterns, dimensional extensions, induced stresses 
and quality effects are substantially equal. The re- 
mainder of the discussion will consist of the presen- 
tation of additional evidence in connection with the 
stated premise. 


METAL FLOW 


Since the distortion of original contours into various 
patterns is accomplished by reason of differential metal 
flow in the various portions of the cross-sections, it is 
necessary to comment briefly on the general aspects of 
metal flow. A vast amount of study has been expended 
on metal flow in cold deformation, which is considered 
deformation below recrystallization temperatures 
where grain deformations are substantially permanent 
when effected. Metal flow in cold plastic deformation, 
even in single crystals, is a complex process, predicated 
on block slippage along slip planes, accompanied by a 
tendency for the lamellae to rotate about an axis nor- 
mal to the slip planes. 

A mass of cold steel consists of innumerable grains 
of random orientation. When such a mass is subjected 
to progressively increased compressive loading, elastic 
deformation will occur first. Elastic deformation is 
believed to consist of distortion of the space lattices 
without slippage along the lattice planes. At the elas- 
tic limit stress, plastic deformation begins with the 
grains of most favorable orientation and progresses 
through all grains in the mass. 

Hot deformation of steel, considered to be defor- 
mation at temperatures above the transformation 
range, is believed to be identical in basic mechanism 
with that of cold deformation, although largely in- 
direct rather than direct evidence of this exists. Grains 
deformed at temperatures above the transformation 
range recrystallize so rapidly that even austenitic steels 
such as the stainless grades do not show grain distor- 
tion resulting from hot work when they are quenched 
immediately after working. 

It is believed that the recrystallized grain size at- 
tained in austenitic steels immediately after hot work- 
ing and quenching is related directly to the number 
of centers of nucleation and they in turn are the direct 
result of the grain fragmentation accomplished in hot 
working. Under controlled conditions, therefore, grain 
size in specific locations can be used as a qualitative 
measure of the amount of work imposed and the 
amount of metal flow that occurred in a series of aus- 
tenitic steel samples. In carbon steels, hot-working 
effects are masked not only by the initial recrystalli- 
zation but also by grain growth and by recrystalli- 
zation through the transformation range. 

Figures 4 to 9 represent Type 304 stainless test pieces 
turned to % in. diameter x 14 in. long, heated to 


55 














Figure 4—0 per cent reduction (114 
in. height) A.S.T.M. grain size No. 1. 


Figure 5 — 20 per cent reduction (114 
to 1 in.) A.S.T.M. grain size No. 5. 


Figure 6 — 40 per cent reduction (114 
to 34 in.) A.S.T.M. grain size No. 7. 








2100 F in a muffle furnace and held at temperature for 
20 minutes. No work was performed on the first test, 
it merely being quenched from the holding tempera- 
ture. The remainder of the tests were successively up- 
set by one hammer blow in increasing increments of 
1/, in., with the final test being upset to a 3/16 in. thick- 
ness. Each test was water-quenched immediately after 
upsetting; all were cross-sectioned, polished, and 
etched in concentrated nitric acid; and the photomicro- 
graphs shown were taken at 500 magnification at each 
cross-section center. In these figures, magnification is 
233X. A comparison of the figures illustrates the quali- 
tative comparison which can be made as to the work 
done and the metal flow that occurred at the same lo- 
cations in the respective tests. 


Figure 10 is the last test of the prior series, showing 
the central portion of the cross-section at 100 mag- 
nification. The grain size at and immediately below 
the die contact surfaces shows very little work done 
and very little metal flow at those locations. Decreased 
grain size at progressively greater distances from the 
die contact surfaces shows greater deformation and 
more extensive metal flow until a central area of ap- 
proximately uniform deformation and metal flow is 
reached. 


If it were possible to divide the test piece into a 
multiplicity of theoretical disks and maintain the 
identity of the disks through deformation, a definite 
relationship would be found between the grain size, the 
final thickness, and the spread of any portion of one 
disk compared to another portion, as well as a corre- 
sponding relationship between the various disks. The 
pattern of metal flow could then be readily ascertained. 

While the maintenance of the identity of theoretical 
disks in a solid is impractical, an approximation of the 
theoretical condition of infinite disks can be applied 
by building up cylinders from thin physical disks. If 
the behavior of such a “built-up” mass under load is 
the same as that of an equivalent solid, and the be- 
havior of austenitic steels and carbon steels is the same, 
it seems reasonable to assume that the measurable 
effects afford a sound basis of study. 

Identical cylindrical tests, of austenitic and carbon 
steels, were placed in compression; and it was observed 
that under the same conditions of stock height to 
diameter ratios, the cross-sectional contours developed 
in exactly the same manner. Similarly, cylindrical 
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“built-up” and solid specimens of identical size, tested 
in compression under the same conditions, were alike 
and duplicated the contour patterns of the afore- 
mentioned grades. It was therefore believed that the 
same analysis of metal flow based on final disk thick- 
ness, spread, and location could be applied to carbon 
as well as to austenitic steels and to “built-up” as well 
as to solid sections. 


A cylinder was built up to an 8 in. height from 1% in 
by 3 in. disks held in concentricity by a central pin. 
Figure 11 shows the cross-section of this cylinder after 
it was heated and compressed to a 614 in. height. The 
concave cross-sectional contour pattern shown is char- 
acteristic of the deformation contour patterns when the 
height to diameter ratio exceeds 2 to 1. The maximum 
diameters of the component disks are attained in the 
bulge portions of the cross-section. The disks which 
attained the maximum diameters in the course of the 
deformation would be the path of least resistance to 
metal flow for the cylinder as a whole. They would 
therefore be the disks within which maximum defor- 
mation took place and would consequently be the disks 
of the least average thickness after deformation. Since 
they were the path of least resistance to metal flow, and 
sustained the maximum deformation and spread, their 
outer peripheries would lead the adjacent disks in lat- 
eral spread and would tend to pull the adjacent disks 
toward an equivalent spread through the medium of 
friction and adhesion. 

Friction and adhesion will cause resistance to slip- 
page in the disk junctions, although some slight slip- 
page will occur. If at this point a greater multiplicity of 
disk junctions can be visualized between the physical 
junctions shown, and a slight amount of slippage can 
be conceived for each, the taper of the disk peripheries 
which form the bulge contour can partially be ac- 
counted for. 


The disks in contact with the die surfaces are not 
deformed in thickness or in lateral spread to the same 
extent as the disks farther removed from those surfaces, 
by reason of the frictional resistance between the con- 
tact surfaces of the disks and the dies, and by reason 
of the fact that heat is abstracted more rapidlv by the 
solid dies than heat is lost by radiation from the disks 
farther removed from the die contact surfaces. 

When the cross-sectional contour of a compressed 
evlinder contains an area of uniform diameter in the 
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Figure 7 — 60 per cent reduction (114 
to 4 in.) A.S.T.M. grain size No. 8. 


Figure 8 — 80 per cent reduction (114 
to 4 in.) A.S.T.M. grain size No. 8. 





Figure 9 — 85 per cent reduction (114 
to 34¢ in.) A.S.T.M. grain size No. 9. 





central portion, the condition may be designated as one 
of partial slip penetration in so far as all disks within 
that area will be deformed to the same thickness and 
will have spread to the same diameter. 


When height to diameter ratios are less than 2 to 1, 
convex deformation patterns are developed as illus- 
trated by Figure 12. This shows the cross-section of 
a 3 in. “built-up” disk cylinder, heated and compressed 
from a 6 to a 8 in. height. Under this condition the 
centrally located disks apparently are the path of least 
resistance to metal flow. It is evident in the illustration 
that they were subject to the maximum deformation, 
are deformed to the minimum average thickness and 
have spread to the maximum diameters. 


These disks, being in the path of least resistance to 
metal flow, for the cylinder as a whole, will lead in 
spread in the same manner and with the same effects 
as described for the leading disks in the bulges of the 
concave contour. Since they are the leading disks in 
lateral spread, their outer portions will be the first 
portion of the cylinder to move outside of the area of 
direct compression which is equivalent to the area of 
the disk surface in die contact. 

The manner in which a cylinder representing a single 
disk will deform is shown by Figure 13. This shows 
the deformation contour of a solid 3 in. original diam- 
eter cylinder, heated to 2200 F and compressed between 
two 3 in. diameter cold dies from an original 2 in. 
height to a 34 in. web thickness. The pins shown were 
utilized as centering pins to maintain the cylinder 
in alignment with the dies during compression and may 
be disregarded. The periphery of the cylinder surface, 
which has been in contact with the die in the course 
of compression, shows an inverse curvature at the in 
itial contact edges merging into an approximate 
straight line which makes a junction with that part of 
the surface which is still in contact with the die at the 
conclusion of the compressive stroke. The outer peri- 
phery of the cylinder developed into a convex contour. 
Additional tests showed that the angularity of the 
approximate straight line joining the edge periphery 
with the final die contact surfaces increased with in- 
creasing reductions. If one can visualize a physical hor- 
izontal line through the center of Figure 13, in order 
to simulate two disks, it can be seen that for both of 
the outer faces the contour from the periphery of in- 
itial to final die contact is an inclined curvature while 
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the line of theoretical separation of the two parts is 
straight by reason of the restriction to spread of the 
adjacent disk. 

The two central disks in the “built-up” cylinder in 
Figure 12 are not subject to completely free defor- 
mation outside of the area of direct compression as was 
the case in connection with Figure 13. As previously 
explained, in so far as the central disks are the leading 
disks in lateral spread, they tend to drag the adjacent 
disks toward an equivalent spread. Consequently, the 
adjacent disks in the mass moving outside of the area 
of direct compression constitute a restrictive to free 
spread of the central disks in the vertical direction. 
The result is that the angularity of a line, with some 
curvature, joining the disk edge to interior points, 
is reduced in contrast with the condition of free verti- 
cal spread. The angularity and curvature effects are 
additive in that each disk from the central to the di: 
contact adds a corresponding effect. 

The culmination of this progressive accumulation 
of effects on the die contact disk is to deform and 
spread the outer portions of the disk to a greater ex- 
tent than the central portions. The curved deformation 
of the die contact disk in turn generates a reciprocal 
and intensifying effect in that it is converted into a 
curved surface instead of a straight surface die, and 
in its downward travel accentuates the deformation of 
the central portions of the intervening disks in con- 
trast with the outer portions. 

For the purpose of discussion of the bulges in con- 
cave contours, the ends in contact with the dies will be 
referred to as the far ends, and the inner extremities 
of the bulges as the near ends. The explanation of the 
bulge of the convex contour is applicable to the corres- 
ponding bulge portions of the concave contour, with 
the exception that the curved die contact disks are 
existent only at the far end of each bulge, by reason 
of the absence of die heat abstraction effects on the near 
ends of the bulges. The movement of the curved die 
disk from one end only, in continued deformation, 
tends to depress the center line of the bulges where 
reverse changes of curvature would be anticipated, 
and tends to straighten the disk junction lines in the 
near end portions of the bulges so that they approach 
the horizontal pattern of the intervening disks. 

Progressive deformation of a similar cylinder to a 
114 in. height is illustrated by the cross-section shown 
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Figure 10 — 85 per cent reduc- 
tion (114 to 3Agin.). Note the 
grain size gradient from the 
periphery to the center. 
This illustration has a mag- 
nification of 100. 





in Figure 14. The major development shown is the 
movement of several of the disk peripheries completely 
into the die contact surfaces. This movement trend was 
evident in the bulge portion of the concave contour 
and became more accentuated in the prior convex pat- 
tern. The mechanism of relative displacement of the 
disk junctions was explained in connection with the 
previous illustration. 

Before the deformation, of any of the three cylinders, 
the horizontal surfaces of all disks were equidistant 
from the die surfaces. In the bulges of the concave con- 
tour, the outer edge of each disk moved toward the 
die contact surface in relation to more interior points on 
the disk surface. This trend was accentuated as shown 
in Figure 12 and culminated in the movement of a 
number of outer disk peripheries completely into the 
die contact surfaces as shown in Figure 14. 

The mechanism of the movement has been explained, 
but induced stresses incident to the movement merit 
comment. A solid cylinder deformed identically with 
that shown in Figure 12, may be conceived to have a 
great multiplicity of theoretical disks which after de- 
formation will follow the same contour patterns of 


Figure 11—A built up 
laminated 3 in. diam- 
eter disk cylinder has 
been compressed from 
8 to 614 in. 
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Figure 12. Since a slight slippage occurs between each 
disk junction, the surface metal spanning such junc- 
tions is subject to a tensile stress. If surface or sub- 
surface weaknesses exist at these locations, the ten- 
dency is for them to open into horizontal seams. The 
resistance which may be anticipated when the disks 
move into the planes of the die surfaces is illustrated 
in Figure 14 by the openings between the disks at the 
peripheral corners. This also illustrates why surface 
and subsurface weaknesses tend to develop into edge 
seams on material subject to free spread under com- 
pression. 

It is a common observation, when upset tests are 
made on cylinders, that subsurface weaknesses will 
develop into open vertical breaks when critical stresses 
for the outer fibers of the material are exceeded. The 
equivalent of the central disks of convex contours 
subject to the maximum spread of their outer peri- 
pheries, are most susceptible to the start of vertical 
cracks. Correspondingly, the equivalent of the disks 
of maximum spread of the concave contours are, like- 
wise, most susceptible to the start of vertical cracks. 

An analysis of metal flow has been considered by the 
utilization of integrated disk masses positioned in 
planes normal to the direction of the imposed com- 
pression. An analysis of metal flow and induced com- 
pressive and tensile stresses as related to internal de- 
fects, also can be made by a consideration of integrated 
disk masses positioned in planes parallel to the direc- 
tion of the imposed compression. This is illustrated im 
Figure 15 from Siebel and shows the metal flow and 
stress distribution conditions which prevail when the 
height of stock to die width ratio is greater than 2 to 1. 

The condition illustrated is in accentuated form, 
known in steel rolling-mill parlance as an “overroll.” It 
is evident at the start of rolling operations when nor- 
mal drafts are employed with roll diameter to stock 
height ratios of less than 4 to 1 on structural and forg- 
ing-steel grades. When the overall contour is estab- 
lished in accentuated form in early stages, it may per- 
sist by inheritance even after roll diameter to stock 
height ratios exceed 4 to 1. The corresponding critical 
ratio for highly alloyed steels and aluminum is higher 
and varies for other metals. 

Under certain conditions, such as in large ingots 
poured in open-top molds, voids at or near the central 
axis in the upper portion of the ingot are normal to the 
solidification of large masses of steel. When such large 
ingots are forged or rolled to large blooms, and in the 
entire reduction, stock height to die width ratio is 
greater than 2 to 1, or with normal drafts roll diameter 
to stock height ratio is less than 4 to 1, the induced 
interior tensile stresses will prevent the closing and 
welding of interior central voids. The foregoing is a 
fundamental cause for interior unsoundness even when 
the voids are free of segregates. 


DEFORMATION IN HORIZONTAL CONTOURS 
The fact that metal will tend to flow in the path of 
least resistance is a basic principle which is applicable 
to the flow patterns of horizontal as well as vertical 


contours. The explanation of the principle is simple in 
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connection with horizontal or plane contours in con- 
trast to that required for vertical, which involves the 
subject of slip penetration (commonly referred to as 
work penetration). The latter subject is one which 
merits a paper in itself for its proper presentation. 

Consider the specific example of a 34 in. cutting edge 
moving down into 6x6 in. billet stock (Figure 16). 
Consider a particle on the longitudinal axis of the piece 
just under the center of the cutting edge. It can be seen 
that the particle would need to move 8 in. in a trans- 
verse direction to be out of direct compression, while 
it would need to move only 3/16 in. in a longitudinal 
direction to be out of direct compression. Consequentlv, 
the longitudinal direction is the path of least resist- 
ance for the movement of the particle. 

The foregoing principle is employed when a hammer 
drawing operation is resorted to. This merely implies 
the lengthening of a piece in a desired direction to a 
greater extent than would be possible by an equiva- 
lent reduction in thickness attained by the use of die 
widths normal to the hammer or press on which the 
work was performed. It implies the use of narrow tools 
in a direction transverse to that in which maximum 





Figure 12 — This laminated 3 in. diameter disk cylinder 
was compressed from 6 to 3 in. 


length is desired. Such use of narrow tools facilitates 
the flow of metal into the path of least resistance — the 
longitudinal direction. 

Vertical cross-section contours of prisms after defor- 
mation respond to the ratio of height to minimum hori- 
zontal dimension in the same manner as cylinders do 
to the ratio of height to diameter. The lateral defor- 
mation spread of prisms of square horizontal cross-sec- 
tion, is equivalent in the four principal directions. (Fig- 
ure 3). When the horizontal cross-section is a rectangle, 
the path of least resistance to spread is in the direction 
of the least dimension. Maximum spread will occur 
along the short axis with the long parameters moving 
out in an arc for low ratios of length to width. For high 
ratios of length to width, the deformation contours of 
the long parameters will be arcs at the extremities, 
joined by straight lines. The short axis spreads at a 
greater rate until at the approximate deformation ratio 
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Figure 13— This single disk was deformed by top and 
bottom dies whose diameter was equal to the original 
diameter of the cylinder. 


and the long axes reach equivalence to form a circular 
contour. This is predicated on a starting height to width 
ratio of unity. 

The relationship of elongation and spread was discus- 
sed qualitatively. Figure 17 (left) shows quantitative 
relationships for a series of 2 in. square key stock pieces 
cut into increased lengths by 1 in. increments and com- 
cussed qualitatively. Figure 17 (left) shows quantita- 
tive relationships for a series of 2 in. square key stock 
pieces cut into increased lengths by 1 in. increments and 
compressed to 1 in. thicknesses. Figure 17 (right) shows 
the same series of tests reheated and further compress- 
ed to ¥% in. thicknesses. 

In this series of tests the 2 in. original dimension in 
all cases was regarded at the width, and linear extcn- 
sions to this dimension were considered the spread. ‘The 
varying original dimension, being 1 in. for the first test 
piece and 8 in. for the last test piece, was considered the 
length; and linear extensions to the length dimension 
were considered the elongations. In both instances the 
total elongation graph is a straight-line or a linear func- 
tion of reduction and length. A straight-line graph for 
the elongation in connection with both series of tests 
merely means that elongation was a fixed amount for 
each piece with the same reduction, irrespective of the 
starting length. The exception to the foregoing occurs 
in connection with Test 1 by reason of the fact that the 
shortest dimension is at 90 degrees to the short dimen- 
sion of other samples. 

The transverse curve on the left of Figure 17 re- 
corded in each case the lateral spread of the original 
2 in. dimension in connection with all tests, and it 
should be noted that the transverse curve crosses the 
longitudinal graph at the 2 in. original length dimen- 
sion. This substantiates the previous statement that in 
prisms of square cross-sections, lateral spread is equiva- 
lent in the four principal directions. 

The transverse curve also shows that in all cases 


Figure 14 — Note separation which occurs when the lami- 


nated 3 in. diameter disk cylinder is compressed from 
6 to 114 in. 
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where the 2 in. original width was the minimum hori- 
zontal dimension of the prism, spread was greater than 
elongation. The ratio of spread to elongation increased 
with increasing original lengths up to approximately 
the 6 in. length. This confirms the principle that metal 
will flow into the path of least resistance and that the 
contour of the long parameters of intermediate length 
to width ratio prisms when subjected to compression, 
will be ares as shown in Figure 3. 

Beyond the 6 in. length, or the length-to-width ratio 
of 3, the transverse curve tends to flatten out to a hori- 
zontal line, which merely verifies that for high ratios 
of length to width the long parameters of the prism will 
be partially straight lines, as shown in the bottom illus- 
tration of Figure 3. 

The transverse curve on the right of Figure 17 shows 
equivalence of total transverse and longitudinal dimen- 
sions when the original 2 x 2 x 8 in. prism was com- 
pressed to a 1% in. thickness. This again verifies the 
statement made, that horizontal contours of rectangu- 
lar prisms subjected to compression, will tend to ap- 
proach a circular contour with increasing compression. 
As determined by experiment, approximate circular 
contours would be achieved when the reduction ratio 
from the original to the final thickness was equal to 

L 
W X 4. 

The contours developed for individual prisms when 
wholly compressed between dies cannot be duplicated 
in either shape or dimensional extensions by rolling the 
individual pieces. If such pieces were rolled even be- 
tween extremely large rolls in either the longitudinal 
or the transverse direction, at no time in the rolling 
would die width be developed equivalent to the com- 
pression of the prisms wholly between large forge press 
dies. 

Accordingly, it is necessary first to consider the de- 
formation of equivalent prisms as portions of larger 
masses in step forging, and then to progress to the com- 
parison of step forging with rolling when equivalent die 
widths can be imposed. If, under those conditions, the 
final dimensional extensions are practically equivalent, 
it seems possible to theorize logically on the compari- 
sons of the behavior of the prisms as portions of larger 
masses in rolling and forging. 

The illustration from Siebel, Figure 18, shows the 
manner in which metal will flow in a notched bar sub- 
jected to open step forging between narrow dies. As 
would be anticipated from the ratio of length to width 
shown for the original prisms defined by the notches, 











Figure 15 — The formation of the concave shape during 
transverse forging corresponds to the axial stresses 
which are developed during the forging operation. 
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the sketch after forging shows greater elongation than 

spread. The closer the notch effect is carried to com- 

plete separation, the closer the segments approach the 

contours of individual like prisms. Whatever amount 

is retained as a solid junction would lie in the area of 

central horizontal compression, and the completion of 
the contour would be a straight line in lieu of a continu- { j 
ation of the bounding arc. The reason for this is indi- 
cated in the lower illustration of forging stress distribu- 
tion in the horizontal plane, showing tensile stresses 
in the edge areas and compressive stresses in the cen- f 
tral areas. 

Figure 19 shows quantitative results of a test by R. 
E. Beynon on a 4 x 12 in. steel flat reduced from 2 to 
14% in. in thickness between a pair of 16 in. diameter 
rolls in one instance, and under a large forge press in the 
second instance. In the case of the rolled piece the aver- ) 
age spread was 0.125 in., and the average elongation 1 
was 3.47 in. In the case of the forged piece the average 
spread was 0.78 in., and the average elongation was 
0.563 in. Upon initial consideration this test would tend 
to disprove any theory of the equivalence for dimen- 
sional extensions in rolling and forging. However, in the 
case of the forged piece the effective die width ranged ’ 
from 4 in. at the beginning of the compression to 45% in. Al 
at the conclusion of the compression. On the other hand, “ 
the effective die width in the rolling operation may be 
determined as follows: uw 
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Figure 16 — On the top is shown the flow lines when a 
6 x 6 in. hot billet is cut by a % in. cutting tool. On 
the bottom is a plan view illustrating the path of 
least resistance to metal flow. 
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Figure 17 — Relation of upset length and width to original length. 


Chord C = 0.24808 K 8 = 1.934 in. = Effective 
die width 


A flat of the same size, 2 x 4x 12 in., as that rolled in 
the prior example, was heated and forged by being fed 
between the dies of a press in approximate 2 in. length 
increments for each stroke. In this instance the effec- 
tive die width was approximately 2 in., as in the rolling 
example. The piece was reduced, as in rolling, from a 2 
to 114 in. thickness. The approximate average deformed 
width was 434, in. The elongated length was 155%4o 
in. The elongation, therefore, was 3.15 in.; and the 
spread was 0.187 in. As will be noted, the spread and the 
elongation under these conditions approach practical 
equivalence with those attained in rolling. 

The speed of deformation in rolling was greater than 
the speed of deformation in forging. Increased speeds 
of deformation accentuate flow of metal into the path 
of least resistance. There is also a tensile elongation 
attributable to the powered rolls in rolling. Since the 
test was not conducted on a laboratory basis, only the 
approximate effect of the foregoing two factors can be 
calculated, as follows: 


Difference in elongations — 
15.47 — 15.15 = 0.32 in. 


0.32 


3.47 


of total elongation 


Effect of speed and traction — = 9 per cent 


Balance of total elongation — 
91 per cent = Effect of compression 


If the piece step forged had been an integral piece in- 
stead of a notched bar, the edge tensile stresses would 
have been intensified to the extent of the relief provided 
by the opening of the notches in the course of deforma- 
tion. Such intensification of edge tensile stresses would 
tend to flatten the curvature of the arc of lateral spread 
resulting from each press stroke and would make a con- 
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tinuous edge more nearly approach the straight line 
edges of rolled pieces. 

If the notched bar had been rolled under the condi- 
tion of an equivalent die width, the notches would have 
opened in the same manner as in the forged test. Obser- 

rations indicate that the contours of edge crack inden- 

tations, where they occur in the rolling of thin sheets, 
can be related to the ratio of length and width of the 
prism under instantaneous direct compression of the 
rolls. Accordingly, if the final dimensional extensions 
and the intermediate conditions of stress and deforma- 
tion are practically equivalent, it seems reasonable to 
assume that the relationship between integral prisms 
and corresponding prisms as parts of larger masses 
which exists in step forging, likewise exists in rolling 
though it cannot be physically demonstrated. 

Practical application of some of the earlier com- 
ments is particularly evident in connection with the 
hot-rolling of sheet and strip product. The tensile 
stresses induced in the edges of the material subjected 
to repetitive reductions without sufficient relieving 
edge work are one of the fundamental contributing 
causes of cracked or broken edges. Edge breaks occur 
when the induced stresses exceed the tensile strength 
of the material at the rolling temperature. The induced 
compressive stresses in the central areas increase the 
rolling pressure on those areas, and in combination with 
the bending of the rolls are the basic cause of crown on 
hot-rolled sheet and strip. 


DEFORMATION DIFFERENCE 
ROLLING VS. FORGING 


Considerable evidence has been presented in behalf 
of the premise of practical equivalence of rolling and 
forging under the condition of equal stock height to die 
width ratios. Practical equivalence has been used in the 
sense indicated by the dimensional extension calcula- 
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Figure 18 — Shown here is the metal flow occurring in a 
test of a notched bar which was drawn out by forging. 


tion; a range of approximately 9 per cent from exact 
equivalence. To illustrate the differences that exist, the 
three basic components of the rolling operation, com- 





pression, extrusion, and tension necking will be dis- 
cussed separately. 

Figure 20A represents a pair of 40 in. diameter plain 
rolls, rigidly locked so that they cannot turn. The stock 
entered between the rolls up to their common vertical 
axis, represents a 25 x 30 x 90 in. plainwalled ingot en- 
tered on edge. It is assumed that the entire roll assem- 
bly embodies sufficient strength to compress the ingot 
3 in. in the vertical direction. The deformation con- 
tours, the flow of metal and the trend toward stress con- 


centrations will be predicated on the fact that: 
18.5 Es 
= * 0.925 = Cosine 

20° — 20! 


Cosine of angle a 


0.37999 


Sine a 


Chord C = (0.37999 XK 20 
= 7.6 in. — Effective die width 


Height of stock — 30 


Ratio = Die width 7.6 


= 3.94 

Since the stock height to die width ratio is greater 
than two, the vertical cross-sectional contour would be 
concave. For the same reason, the deformed end of the 
vertical longitudinal cross-section contour would also 
be concave. 

Maximum surface tensile stresses will be induced 
between points (A,) on the maximum bulge protrusion 
and points (B_ ) which were originally vertically below 
them at the base of the bulge. With respect to the latter, 
the points on the protrusion move in slip elongation and 
slip transverse spread. The intervening metal is sub- 
jected to tensile stresses; and if the bulge is accentuated, 
localized metal weaknesses may develop into open sur- 
face breaks. 

Reference to Figure 15 and the related discussion 
establishes the fact that in the cross-sectional areas of 
the bulges, voids will tend to be closed by the induced 
internal compressive stresses in both the vertical and 
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Figure 20 — A concave contour is the result of the rolling 
shown on the top (Figure 20A), whereas a convex 
contour results from the rolling of the slab shown at 
the bottom (Figure 20B). 


the horizontal directions. Voids along the central axis 
and in the central areas will tend to be spread by the in- 
duced internal horizontal tensile stresses. 

The area under direct compression in plan view is 
7.6 x 25 in. Reference to the discussion of spread versus 
elongation will reveal that under the condition stated, 
metal flow into elongation will be greater than into 
spread and the end surface contour will be convex. This 
dimensional relationship also accounts for the accentu- 
ation of the concavity of the longitudinal cross-section 
and contour in contrast with the transverse. 

If after the initial compression, a repetitive cycle of 
opening the rolls, moving the stock forward by a small 
increment, followed by closing the roll opening to the 
starting cycle setting were applied, the process would 
be a step forging operation with the horizontal chord of 
the are of roll contact being the effective die width. 
Reference to Figure 18 (Notched Forge Test) and re- 
lated discussion reveals that tensile stresses will be in- 
duced at the edges and in adjacent horizontal areas. 
If these stresses are accentuated by repeated compres- 
sion without relieving edge work, corner failures may 
occur when the stresses exceed the tensile strength of 
the material. 

For clarity at this point, a summarization of earlier 
data indicates that: 

1. The basic patterns of metal flow in cylinders and 
prisms, “built-up” or solid, are similar under like pre- 
vailing conditions. 

2. In prisms with unequal horizontal dimensions 
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wholly compressed between dies, the metal flow and ex- 
tensions were greatest in the path of least resistance, 
the short dimension. 

3. -Disk movements into die contact surfaces were 
more pronounced in the transverse than in the longitud- 
inal direction on prisms of unequal horizontal dimen- 
sions. 

4. The foregoing fatts apply to prisms when they 
are under momentary compression as portions of larger 
masses in step forging and rolling as verified by final 
dimensional extensions. 

5. With an understanding of these premises the 
general flow patterns of rolled and step forged sections 
can be approximately forecast. 

Figure 20B represents an 8 x 25 in. slab with squared 
ends and edges, reduced at one end to a 7 in. thickness 
under the same conditions that prevailed in connection 
with the prior example. In this instance: 


19.5 ’ 
Cosine of angle a = = * Cosine 12° — 50' 
Sine a = 0.22211 
Chord C = 0.22211 X 20 


= 4.44 in. = Effective die width 


Figure 21 — The tension pull provided by the powered 
rolls, which act in the arc of contact, create a necking 
effect which tends to counteract the lateral spread 
which occurs due to the compression between the 
rolls. 
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Figure 22 —A laminated bloom was rolled into a 1 in. thick plate on a 30 in. universal plate mill with free 
spread allowed. 


Rati 7 Height of stock <4 a 
anes - “Die width 444 
«is 


Since the stock height to die width ratio is slightly 
under two, the cross-sectional contour will approximate 
the contour of Figure 12. By reference to Figure 12, illus- 
trating the deformation of 2 to 1 ratio cylinders, de- 
tails of metal flow with transverse and end contours 
can be determined by the application of the same reas- 
oning utilized in connection with the prior example. In 
order to avoid repetition, comments will be confined to 
three essential differences. 

In plan view the area under direct compression is 
now 4.44 x 25 in. Consequently, the trend of metal flow 
into elongation versus spread will under the same rela- 
tive reductions, be greater in the current instance than 
in the prior example. It also then follows that for the 
same relative reductions, edge tensile stresses will be 
accentuated. 

At and near the 2 to 1 stock height to die width 
ratio, points on the vertical edge, corresponding to A, 
and B, of the prior example, initially in vertical straight 
line relationship, move together with little or no long- 
itudinal or transverse displacement. Consequently, 
under this condition, the tensile stresses in the surface 
material of the vertical edge originating from this 
source, will be minimized or eliminated. If the compres- 
sion ratio, as defined, reaches low values as illustrated 
by Figure 14, the stress relationship between corres- 
ponding points on the edge surface will undergo further 
alteration. This was explained in connection with Fig- 
ure 14 in relation to the potential development of hori- 
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zontal seams from surface and subsurface weaknesses. 

When stock height to die width ratios are less than 
two and a convex contour is produced as in the current 
example, the central axis and the adjacent central area 
are subject to both vertical and horizontal compression 
stresses. Under this condition, voids in the central por- 
tion of the mass will tend to close.This is an important 
distinction in connection with center porosity of rolled 
product and in relation to the conditions which pro- 
duce a concave contour. 

In connection with both of the prior examples, the 
fact that the first compression was made on a flat sur- 
face with curved dies is of negligible consequence in the 
total net result. If the compression cycle had been con- 
tinued as outlined for the full length of the piece, it 
would have been the equivalent of a step forging opera- 
tion. It can therefore be concluded that at the same 
deformation rates, the compression component of the 
rolling operation is the exact equivalent of a step forg- 
ing operation to the same reduction, with die widths 
equal to the horizontal component of the chord of the 
arc of roll contact. 

After the initial “end” compression, either the ingot 
in Figure 20A or the bloom in Figure 20B can be con- 
ceived to be pushed through the stationary rolls by a 
heavy ram. The opening between the rolls will be the 
equivalent of the die aperture in the extrusion process. 
Metal flow will be retarded, and tensile stresses will be 
induced in the material at the roll contact surfaces ow- 
ing to frictional resistance. 

After the material in each instance had partially 
protruded through the roll opening, it can again be 
conceived that heavy draw-heads can grip the material 





Figure 23 — The lower plate is 
a section of the welded 
portion of a laminated slab 
rolled to a 1 in. thickness 
and restricted to 14 in. lat- 
eral spread by vertical rolls. 
The upper plate is an un- 
welded section of the same 
reduced slab. At the upper 
right is shown an _ oval 
rolled from a laminated 
square billet. At the upper 
left is a single disk which 
was deformed by top and 
bottom dies whose dimen- 
sions were equal to the orig- 
inal diameter of the disk. 
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and by the draw-head moving away from the rolls, the 
process will be converted into a hot-drawing operation. 
In addition to the major portion of the tensile stress 
due to frictional resistance which will remain, addition- 
al tensile stresses will be induced similar to those in- 
duced in a specimen pulled hot in a tensile machine. 
Necking will occur, and the greatest degree of necking 
will take place in the greatest linear dimension. 

With the draw-heads still in motion, the brakes may 
be considered to be released (Figure 21) and the rolls 
permitted to revolve by the movement of the material 
drawn between them. In the arc of contact, there is only 
one point on the roll periphery at which the speed is 
equivalent to the speed of the material. On the entry 
side of this point the roll speed is greater than the ma- 
terial speed. On the delivery side of this point the ma- 
terial speed is greater than the roll speed. Tension stres- 
ses due to frictional resistance will still be induced. The 
tension stresses and the necking effects due to the draw- 
head pull will still be induced in reduced proportions. 

The draw-heads may now be considered to be re- 
leased and power applied to the rolls. The one-point 
coincidence of roll and material speeds will still exist. 
The tension stresses due to frictional resistance will, 
therefore, also exist. The tension pull previously sup- 
plied by the draw-heads is merely supplanted by the 
tension pull of the powered rolls acting in the arc of 
contact. The necking effect of this tension tends to 
counteract the lateral spread of direct compression. 
It is one of the two major factors determining the com- 
paratively lesser net spread of wide flat sections in con- 
trast with narrower sections. 

It is recognized that the foregoing statement does 





Figure 25 — The laminated plate shown was rolled on a 
continuous plate mill and edge tensile breaks oc- 
curred. 
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not conform with the current theory based on the in- 
creased frictional resistance in connection with wider 
widths between the roll surfaces and stock, and the 
consequent increased retardation of movement of the 
surface material in a transverse direction. 

In the rolling of wide plates without edge work in 
the course of the reduction, maximum rolled widths 
are attained at the junctions of the deformed front and 
back ends with the edges. This is due to the fact that 
while necking cannot be operative on free ends, it is 
operative in the intervening length between the ends. 
Its effect increases with increasing widths. It is the 
second major determining factor mentioned in a prior 
paragraph. It is believed that the evidence on the sub- 
ject favors the concept presented. 

Inherently higher deformation rates and necking 
effects account for the slightly greater elongations (9 
per cent) and lesser spreads attained in rolling as com- 
pared with step forging under the same die width con- 
ditions. Slower rolling speeds tend to achieve closer 
equivalence in dimensional extensions. Surface tensile 
stresses induced by reason of friction between the roll 
faces and the stock may result in surface breaks when 
steels of critical compositions are rolled and when the 
stresses exceed the tensile strength of the material at 
the rolling temperature. When rolling material of crit- 
ical composition, slow rolling speeds are beneficial if 
they are not offset by excessive radiation losses in pro 
viding greater time for the deformation, consistent 
with the drafts used. The dimensional extension dif- 
ference and the potential quality difference in con- 
nection with a very small percentage of steel com- 
positions, represent the difference between practical 


Figure 26 — The photograph gives an enlarged view of a 
tensile break shown in Figure 25. 
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and exact equivalence of the rolling and the forging 
operations when stock height to die width ratios are 
equal. 


ROLLING ILLUSTRATIONS 


Figure 22 shows a cross-section of a 1 x 10% in. lam- 
inated plate rolled from a 6 in. thick x 814 in. wide 





bloom on a 30 in. universal plate mill without the use 
of the vertical rolls in order to allow free spread. The 
bloom was fabricated from twelve % x 84 x 70 in. 
long plates welded along the joints at the ends and 
the sides to leave only a short central unwelded area. 
The bottom side of the plate, as shown, was the cold 
side of the bloom as delivered from the furnace. The 





billet rolled into a square. 


bottom plate virtually had no transverse spread, 
whereas some of the center plates spread 244 in. The 
edge peripheries of three of the bottom plates moved 
into the bottom surface. This illustrates how edge 
defects can move into the surface in rolling just as in 
forgings and how they move preferably to the cold side. 
The openings between the plates as they move into the 
roll contact surface illustrate the tension induced at 


Figure 28 — The metal flow 
when rolling an oval into a 
square is shown by the |de- 
formations of the individual 


disks. 


that point. This is identical to the observation made 
with deformed cylinders. 

The next illustration, Figure 23 shows one welded 
cross-section and one unwelded cross-section of the 
same sized bloom rolled into the same thickness as in 
the prior example. The vertical rolls were utilized to 
permit only a 14 in. spread. It is evident that the move- 





Figure 29 — Laminated billet rolled into an 8 in. channel 
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Figure 27 — Laminated diamond 
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ment of the disk peripheries into the roll contact sur- 
faces was more restricted than in the case of free lateral 
spread. A greater restriction to free spread could be 
imposed by the use of tongue and groove passes. The 
two seams along the upper left edge of the lower plate 
cross-section illustrate the conversion of sub-surface 
weaknesses into longitudinal edge seams since the 
breaks progressed through the weld metal. The basic 
pattern of metal flow with intervening disks moving into 
the roll contact surfaces is similar to that of cylinders 
deformed into convex contours. 


The conversion of weaknesses into longitudinal 
seams is more clearly illustrated in the cross-section 
of the laminated oval. A 3 in. square billet was com- 
posed of twelve 1 in. plates 70 in. long, with the joints 
welded at the ends and along the sides, leaving only 
a short unwelded central section. The billet was rolled 
through the oval pass at approximately 2200 F. Ex- 
amination of the thickness of the disks shows that max- 
imum compression and metal flow occurred at points 
approximating the initial location of the sides of the 
square in the pass. Free lateral spread occurred from 
the initial position of the sides of the billet in the pass 
to the outer confines of the pass. The numerous breaks 
through the weld metal, which constituted longitudinal 
seams on the surface, again illustrate the conversion 
of subsurface weaknesses into longitudinal surface 
seams. 


The cross-section of the disk shown, merely illus- 
trates metal flow under compression by flow lines when 
the top and the bottom dies are equal in diameter to 
the starting diameter of the disk. 

The billet previously referred to, turned in the pass 
as the unwelded portion went through the pass. The 
next illustration, Figure 24, shows cross-sections of the 
initial billet, an overfilled section near the center and 
a cut of the unwelded turned-over portion. 

Figure 25 illustrates typical “hot tensile” edge breaks 
occurring in a laminated slab reduced in three unidirec- 
tional passes from a 6 to a 11% in. thickness without 
edge work. The tensile strain condition was accentu 
ated by a colder bottom than top surface temperature 
of the slab as delivered from a continuous furnace. The 
slab was fabricated from twelve 1% in. thick plates. 
Note the necking down of the individual plates in the 
break and the V-type depth characteristic illustrated 
in more detail in Figure 26. 

The next illustration, Figure 27, shows a laminated 
diamond starting billet rolled, without turning into 
a square in the first pass, into a diamond in the second 
pass, turned 90 degrees and rolled into a square in the 
third pass. A question pertaining to the merits of the 
square to oval formation versus the square to diamond 
formation is often asked. The answer to the question is 
relative. If product quality is satisfactory, the square 
to oval formation is preferable in so far as higher re- 
ductions per pass can be taken and higher producing 
rates can be attained. If longitudinal seams resultirg 
from free spread are a quality problem, the square to 
diamond formation is preferable. A comparison and 
analysis of the two illustrations will show that the 
diamond formation is less severe than the oval with 
respect to the condition of free spread. 

Only the first pass in the next illustration, Figure 28, 
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has significance. It illustrates the fact that in the oval 
formation, severe lateral spread effects are confined 
to the square to oval pass and are moderate in the oval 
to square pass. 

The next illustration, Figure 29, submitted as a mat- 
ter of interest without attempting to provide a detailed 
explanation of metal flow, shows a cross-section of a 
standard 8 in. channel rolled from a laminated bloom. 
[t was fabricated from structural-grade plates to form 
a bloom 61% in. wide, 81% in. high and 150 in. long. It 
was rolled through 10 passes on a cross-country type, 


ey x65 BLLET—> 








ROLLING OFF BOTTOM FLANGE 




















NOTE: - PASSES !-2-3-4 USED 
FOR BOTH 6* BEAMS 
AND 8° CHANNELS 


Figure 30 — Pass schedule for rolling the laminated billet 
into a channel is given by this series of sketches. 


22 in. structural mill consisting of 8 stands, the pass 
formation being as shown in Figure 30. 

The tests which were conducted in connection with 
this investigation were not conducted on a laboratory 
basis, and no claim for laboratory exactness is made 
for the results. It is recognized that this presentation 
is only a beginning in a phase of investigation that 
merits more exactitude and thoroughness of coverage 
so that a broader and more thorough knowledge of 
the rolling operation may permit rolling mill operators 
to improve such qualities of rolled product as are af- 
fected by the rolling operation, without increasing the 
costs to the producer or the consumer. 
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.minimum maintenance costs are 
dependent on cooperation between the 
operating and maintenance departments, 
as well as detailed knowledge of the fac- 
tors entering into these costs.... 


A THE purpose of this paper is to discuss factors that 
contribute to the cost of maintenance and which, if con- 
trolled, will reduce this cost, and the maintenance cost 
per ton. 

Too often we are concerned with total maintenance 
costs and do not break down expenses to their causes 
so as to concentrate corrective efforts on that portion 
which is most readily controlled. The maintenance 
man, to attain ultimate engineering control of main- 
tenance costs, must have in his possession two basic 
types of information. First, he must know where the 
the maintenance money is being spent. Secondly, and 
equally important, he must know why the money is 
being spent, that is, what created the need for these 
maintenance expenditures. 

Basically, over-all maintenance costs per ton can be 
reduced by only three methods: 

1. By increasing equipment productivity. 

2. By reducing the cost of individual jobs. 

8. By reducing the number of jobs. 


FACTORS IN INCREASING EQUIPMENT 
PRODUCTIVITY 


By increasing the productivity of equipment we can 
reduce the maintenance cost per ton of product because 
the divisor is greater. This method is not under the 
control of the maintenance man, but either under the 
jurisdiction of the production man or involves capital 
expenditures and engineering redesign. Two factors 
must be considered: 

Utilization of present equipment — What is the 
operating performance (productivity) of present 
equipment? If all operating performances were brought 
to 100 per-cent, what effect would this have on over-all 
plant maintenance costs? 

Major design change considerations—How much 
could maintenance costs be reduced if all the plant’s 
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By LUKE TUNNY, Superintendent 
Steel Producing Maintenance Department 
Carnegie-lllinois Steel Corp. 
South Works 
Chicago, Ill. 


tonnage could be produced on the most modern low- 
cost unit and most modern plant layout? 


FACTORS IN REDUCING THE COST OF 
INDIVIDUAL JOBS 


Reducing the cost of individual maintenance jobs 
is a maintenance cost reduction method which is largely 
within the control of the maintenance man. There are 
many points at which job costs can be reduced and 
some of the factors to be considered are as follows: 

Man hour performance of maintenance labor—What 
is the present man hour performance of shop labor, of 
field or bull gangs, of operating or station maintenance 
crews? How much of the inefficiency, if such is indi- 
cated, is due to low productivity of the tradesman 
himself and how much is due to poor planning and 
scheduling? 

Shop practice—How efficient is present shop prac- 
tice? Is the right machine or talent group always used? 
Is proper utilization being made of jigs, templets and 
fixtures? Are facilities utilized on a three turn basis? 
Are “rough” stock sizes rigidly controlled? Is spoiled 
work kept within reasonable limits? 

Field practice—Are field jobs properly planned and 
coordinated? Have jobs been reduced to a standard 
practice basis wherever possible? 

Shop layout, tooling and talent grouwps—Do the 
shops have the proper tools in the proper ratios? Is the 
existing shop layout conducive to efficient work? Is 
the correct mix of tradesman talents maintained and 
is provision made for properly trained replacements? 

Shop overhead labor—What is the efficiency of 
supervision, clerical and indirect labor groups? Have 
specified workman to overhead ratios been developed? 
Is there the correct balance between overhead labor 
of a supervisory nature and overhead labor of a tech- 
nical or engineering nature? 

Usage of shop supplies and materials—Have shop 
foremen set up proper controls and educated their 
men in the efficient use of tools, supplies and materials? 
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Have tradesmen been trained to properly operate ma- 
chine tools, thus keeping cost of repair and main- 
tenance of shop facilities at a minimum? Is material 
(shop stock) cutting practice controlled so that a min- 
imum loss occurs from side scrap, short ends and odd 
sizes? Is shop material indentified at all times so that 
expensive misapplications do not occur? 

Overall planning considerations—Are the principles 
of central planning and spares control being effectively 
utilized? Has a definite material procurement proce- 
dure been established? Is all work, both shop and field, 
planned and scheduled? Is the amount of “in-process” 
work in the shops rigidly controlled? Have jobs been 
analyzed for outside purchase cost vs. “plant manufac- 
ture” cost? 


FACTORS TO REDUCE UNNECESSARY WORK 


Preventive maintenance—This includes any initial 
design changes or installations made specifically to 
reduce future repair and maintenance costs and any 
maintenance work performed on a definite recondi- 
tioning or overhaul schedule. This type of maintenance 
is good practice; however, an economic critical between 
preventive maintenance and repair maintenance 
should be determined, as in the following examples: 

1. Installing improved lubrication system in antici- 
pation of reducing future maintenance costs 
through better lubrication. 

2. Cases where experience shows that it is good 
practice to remove motors, complicated mechan- 
ism, etc. from service for periodic checking and 
overhauling before actual failure occurs. 

Improper design—This includes all failures due to 
parts being improperly designed to perform the func- 
tions which they are currently required to perform. 
Such failures may occur repeatedly under normal oper- 
ating conditions or may be caused by subjecting the 
equipment to rolling practices, etc., which were not in- 
tended when the equipment was originally designed. 
but which have now become the practice because of 
operating policies established by management. Prob- 
lems of this type are the joint responsibility of the engi- 
neering and maintenance groups.—For example: 

1. A drive shaft breaks repeatedly under normal 

operating conditions, indicating that the part 


This 250 hp d-c motor on a mill drive was badly damaged 
in an overspeed wreck. Such wrecks can often be pre- 
vented with proper operating and maintenance pro- 
cedures. 
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has not been designed strong enough to perform 
the job satisfactorily. 

2. A temper mill designed to temper roll sheets of 
-8/16 in. thickness and lighter is now used to 
temper roll light plate up to %¢ in. thickness. 

Improper lubrication—This includes all failures 
where parts fail to meet life expectancy standards due 
to insufficient or improper lubrication. Corrective mea- 
sures may require better employee training, improved 
lubrication systems, improved type of lubricant, etc: 

1. A bearing, after failure, is found to be badly 
pitted and scored, indicating insufficient lubri- 
cation. 

2. A series of inacessible lubrication points are 
showing repeated failures due to poor lubrica- 
tion, indicating a need for an automatic system. 

3. A gear reduction system fails due to faulty judg- 
ment in replacing the lubricant formerly used. 

Improper deferment of repairs—This includes all re- 
pairs made necessary as a result of failure to detect 
or recognize the need for maintenance at the proper 
time, or the failure to perform necessary maintenance 
after the need for such maintenance has become evi- 
dent. This includes avoidable items only and does not 
include the “good practice” necessary deferment which 
is inherent in periods of extended high activity. Cor- 
rective measures may require better inspector training, 
improved preventive maintenance scheduling, ete. 
For example: 

1. Painting of a corrugated sheet steel building is 
deferred until sheets are so badly corroded they 
must be replaced. 

2. Postponing a furnace repair so long that a small 
patch job grows into a major furnace failure. 

3. Improper operation of slow-down limit switches 
on gravity pit covers causes damage to the cov- 
ers and to the upper edge of the pit as a result of 
shock created when the cover reaches the end of 
its closing traverse. 

Normal deterioration — This includes all repairs 
made necessary by part failures after the parts have 
fulfilled their standard life or service expectancies. 

Use of defective materials or substandard workman- 
ship—This includes all failures which may result from 
the use of defective materials or sub-quality workman 
ship. Corrective measures would involve better quality 
control at shop and purchase points. 

1. A cast steel part, after breaking, is found to have 
been improperly heat treated prior to original 
installation. 

2. A gear, after failing, is found to be off tolerance 
and improperly keyed to the shaft. 

3. An open hearth furnace bottom requiring exces- 
sive maintenance is found to be due to careless- 
ness and improper bottom maintenance. 

4. Improperly lined entry and delivery tables causes 

section in process to bend downward so that it 

creates a hammering action against the table 

rolls as it passes through the mill. 

5. Improper installation of nozzle wells in steel la- 
dles or care of ladle refractories results in ladle 
breakouts with loss of steel and damage to ladle 
shell and other equipment. 

Abuse of equipment—This includes all repairs made 
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necessary by virtue of harmful, avoidable, acts com- 
mitted by equipment operators. 

Such abuse is over and above any machine damage 
which may be inherent in the “going” operating policy 
which management has established for the equipment. 
Of all the factors contributing to maintenance costs, 
abuse of equipment has the least reason for being per- 
mitted to exist and is the most easily and economically 
eliminated, since it requires only the enforcement of 
existing rules and regulations to prevent its occurrence. 
How much of the maintenance cost is due to equipment 
abuse is not determinable but we do know that care- 
less handling of equipment is prevalent and must be 
minimized. It is certainly sufficient to cause concern 
and warrant a concerted effort to increase the efficiency 
of the operating and maintenance forces in regard to 
equipment care. Abuse of equipment over an extended 
period or in a specific instance, not only requires the 
incurrence of added maintenance expense but also re- 
sults in slow downs and delays to operating equipment. 
The need for eliminating abuse has been recognized by 
management and an effort has been made to reduce it, 
but organized effort, with complete backing and follow- 
through, is needed to get maximum results. Examples: 


1. Making side pulls with overhead cranes. 

2. Rolling “cold” steel. 

3. Overloading mill tractors. 

4. Dropping ingots on mill approach tables. 

5. Improper firing rates and erratically operated re- 
versing control on open hearth furnaces present 
opportunities for deterioration of furnace refrac- 
tories. 

6. Overloaded or improperly loaded charging boxes 

are often jammed through door openings with re- 

sulting damage to doors and door frames. 

Piling or bumping ingots against soaking pit bind- 

ers results in damage to brickwork and binders. 

8. Failure to run off slag at sufficiently frequent in- 
tervals to properly maintain pit bottoms. This al- 
lows slag level to build up to the point where there 
is a possibility of its cutting through the bridge wall 
and running into the checkerwork, resulting in 
damage and loss of efficiency in the regenerative 
system. 

9. Careless removal of clay hot tops at the strippers 
results in an excess of refractory adhering to the 
ingots. After these ingots are charged into the soak- 
ing pits, the refractory freezes to the walls and tears 
out portions of brickwork when the ingots are 
lifted. 

10. Failure to properly seal the soaking pit cover edges 
allows flame to seep out, with the result that the 
cover shoes heat up and burn. 

11. Making electronic type recording and control de- 
vices inoperative, such as blanking off a portion of 
the aperture through which the electronic eye 
picks up impulses for temperature recording 
meters. 

12. Lowering top roll while section of steel is in the 
pass. This forging action causes excessive strains 
on the screw-down mechanism. 

13. Using manipulators for gagging purposes, espe- 
cially when the manipulators are allowed to jam 
against the section being handled. 


~) 
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er. Date: 
Supt. Time: 
The following damge occurred to: 

Equipment Involved: 




















Estimated Cost of Repairs: $ 
Material: § 
Labor: + 





(Signed) Date: 
Maintenance Foreman 





(Forward to Op rating Foremp) 


Cause of Damage: 














Operator Involved: 
Responsibility: 











Corrective Action Recomnenied: 











(Forward to Operating Supt.) 








Disposition: 








(Signed) Date: 





(Forward to Maintenance S,pt.) 


The Equipment Damage Report provides a means of in- 
forming both the maintenance and operating depart- 
ments of the cause of damage so that combined action 
may be taken to prevent recurrence. 


14. Allowing large masses of hot sections to remain 
stationary on table rolls for long periods so that 
these rolls become distorted and bent from the un- 
even heating. 

15. Overloading and careless or inexpert handling 
causes much damage to cranes and charging ma- 
chines. Such handling includes unnecessary plug- 
ging of drives, running through limit stops, pulling 
too many cars with charging machines, running 
for long periods of time on intermediate control 
points, resulting in damage to resistors and wiring. 

16. Damage to magnets by bumping and by handling 
excessively hot materials and damage to magnet 
wires and hoist cables by entanglement, kinking 
and snagging. 


A PLAN FOR REDUCING MAINTENANCE WORK 


Much can be accomplished in reducing maintenance 
costs if an effective plan for the reduction in the num- 
ber of maintenance jobs can be adopted and vigorously 
applied. Such a plan should be based on the following 
points: 

1. The reporting of all damage or failures due to im- 
proper design, improper lubrication, improper de- 
ferment of repairs, defective materials and work- 
manship, and abuse of equipment, and the report- 
ing of all abuse practices or improper operations 
before serious damage occurs so that the persons 
concerned may be fully aware of their existance 
and, therefore, be in a position to take the necessary 
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corrective action. All damage to equipment, when 
not caused by normal wear and deterioration, 
should be reported to the operating superintendent 
immediately after discovery of the damage. 

2. Placing the responsibility for control of these fac- 
tors in the hands of the supervisors in direct charge 
of the equipment operations. 

3. Full investigation of all cases of damage including 
the placing of responsibility and the recommenda- 
tion of corrective action. 

4. Vigorous and consistent corrective action including 
discipline, training and correction of operating 
practices. 


The report should be composed of three sections. 
The first section, filled in by the maintenance foreman, 
should show the date and time of the incurred damage, 
equipment involved, extent of damage and estimated 
cost of material and labor required to complete repairs. 
It should then be sent to the operating foreman who 
fills in the second section showing the cause of damage, 
operator involved, responsibility and corrective action 
recommended. The report should then be forwarded to 
the operating superintendent for disposition. It should 
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L. A. WYND, Electrical Superintendent, Republic 
Steel Corp., Chicago, III. 

L. A. TERRY, Superintendent Power and Electric 
Department, National Tube Co., Tubular Alloy 
Steel Division, Gary, Ind. 

LUKE TUNNY, Superintendent, Steel Producing 
Maintenance Department, Carnegie-IIlinois 
Steel Corp., South Works, Chicago, III. 

H. W. NEBLETT, Special Engineer, Inland Steel 
Co., East Chicago, Ind. 

P. E. THOMAS, Project Engineer, Carnegie-Illinois 
Steel Corp., Gary Works, Gary, Ind. 

Cc. E. GENOVESE, Assistant Division Superintend- 
ent, Maintenance, Carnegie-IIlinois Steel Corp., 
South Works, Chicago, III. 

K. A. DAUGHERTY, Electrical Engineer, National 
Tube Co., Gary Division, Gary, Ind. 

N. S. WALKER, Maintenance Foreman, Tin Mill 
Cold Reduction Department, Carnegie-IIlinois 
Steel Corp., Gary, Ind. 

L. R. KERNS, Kerns Industrial Corp., Chicago, 
i. 

Cc. E. HOMER, Electrical Superintendent, Youngs- 
town Sheet and Tube Co., East Chicago, Ind. 


L.A.Wynd: Abuse of equipment is a very touchy 
subject and causes a great deal of trouble between oper- 
ating and service departments. One method that seems 
to be effective in reducing abuses of machinery is to 
report these occurrences to the district manager, on 
a damage report. 

I think this idea originated in our mechanical depart- 
ment. I thought it so good that I started to use it in the 
electrical department. The operating superintendents 
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then be given to the maintenance superintendent, who 
should make a periodic summary, at least annually, 
of the total cost of all damage reports received. 

A program of this type aimed at reducing the num- 
ber of repair jobs, if carried out to the full extent, will 
greatly reduce both operating and maintenance costs, 
promote safety, and contribute to the efficiency and 
orderly operation of the departments. But it will be 
of measurable and permanent value only if its prin- 
ciples and operation are thoroughly understood and 
accepted by all supervisors involved. Likewise it is 
essential that corrective action, undertaken in each 
case, be followed up and enforced without relaxation. 
The proper operation and care of all equipment and 
facilities must be a strict job requirement for both em- 
ployees and supervision. The responsibility for the suc- 
cess of the plan rests with operating superintendents; 
therefore, it is essential that they be thoroughly sold 
on the plan. 

In the next few years, we may expect the keenest 
competition in our history. The future prosperity and 
progress of the steel industry will be contingent upon 
its ability to keep production costs down to a mini- 
mum. 


do not like these reports, but nevertheless they pay at- 
tention to them and much abuse has been corrected. 
Abuse of equipment continues to be the worst headache 
the service departments have and I am glad to see it 
brought out in the open at this meeting. The only way 
to make progress is to continue to drive home the fact 
that no company can continue to abuse equipment the 
way most have been doing the last few years and ex- 
pect to produce efficiently. 

L. A. Terry: | was very interested in the use of 
Damaged Equipment Reports. They have been used 
in our plant and have done a lot of good in inducing 
operators to be more careful of mill equipment. He 
mentioned that the maintenance department issued 
the report and the operating department answered it. 
But I did not get the third step. What do you do in the 
third step? 

Luke Tunny: In the third step, the report is 
sent to the operating superintendent by the operating 
foreman. At this time, the report shows a complete 
picture of the cause of damage, amount of damage, 
responsibility, and the corrective action recommended 
by the operating foreman, so that the superintendent 
can decide on final disposition. The report is then sent 
to the maintenance superintendent for filing. 

L. A. Terry: Then the second step is to send it to 
the operating foreman? 

Luke Tunny: Yes, and the operating foreman makes 
out the second section of the report. 

H. W. Neblett! What Mr. Tunny has outlined, 
as to preventive measures, is very good. There must 
be a card or record system installed, in order to tabu- 
late this report. I am wondering if he does carry a card 
system that is really a record of the different pieces of 
equipment; when they were installed, how long they 
have been in service and the frequency of their main- 
tenance? I am very much interested in that, because 
there must be some connection between the time when 
the equipment was put in and when it fails. 
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Luke Tunny: We do have an equipment record 
card system at South Works, showing the frequency 
of changes of cables, shaft assemblies, motors, arma- 
tures, etc. In addition to the date, location, and when 
parts were installed, the card also indicates the reason 
for the changes. By this method, equipment which 
requires excessive maintenance is immediately recog- 
nized and investigated. 

P. E. Thomas: Is it always possible to get a piece 
of equipment out of service at the time it should come 
out of service to give it the proper attention from the 
standpoint of preventative maintenance? 

Luke Tunny: Yes, because of the mutual co- 
operation between the operators and the maintenance 
department in our division. The urgency for prevent- 
ative maintenance dictates when the equipment must 
go down for repairs, and a satisfactory schedule is 
usually agreed upon. 

C. E. Genovese: Something should be said in favor 
of the department superintendents, for they do not 
condone abuse. 

Some abuse is the direct result of production demand 
and can be eliminated by design change only. However, 
there are operating abuses which occur constantly and 
shift foreman or area foreman condone and cover them 
up because of the mistaken idea that if the incident is 
divulged it will reflect on their ability as supervisors. 
I agree with Mr. Tunny’s suggestion of a report which 
will bring to the attention of the operating superin- 
tendent indications of abuse to equipment and with 
this information steps could be taken to correct the 
action of the guilty party involved. The superinten- 
dent would also be aware of which shift foreman per- 
mits the roller to roll cold steel causing damage to 
tables or which craneman damages crane cables with 
side pulls as well as numerous other cases of misuse of 
equipment. 

K. A. Daugherty: We believe the damage reports 
have done a considerable amount of good in our 
plant at Gary. The superintendent has two main inter- 
ests at heart beside safety, and those are cost and 
production. The foreman, in many cases, is interested 
chiefly in production and does not know or care to 
know too much about costs. Superintendents should 
interest and educate their foremen along cost lines if 
they want successful and profitable departments. 

N. S. Walker: What should we term as abuse and 
what should we term as normal usage of electrical 
equipment in steel mills? Manufacturers know that 
their equipment will be given severe usage in a steel 
mill and they have made remarkable progress in over- 
coming some of the weak points in their equipment, 
however, we are still experiencing some trouble with 
this equipment due to the severe usage that it must 
withstand. Manufacturers know that this severe usage 
of electrical equipment is normal usage for a steel mill 
and not necessarily abuse. I would say that normally 
what is termed as abuse of electrical equipment in other 
industries would be classed as normal or below normal 
usage in a steel mill. 

L. R. Kerns: Does this problem not boil down to 
a question of whether you have to get steel out within 
a specified time at a higher cost to serve a customer, 
even though you have to abuse the equipment? Main- 
tenance might be neglected but it might be better to 
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neglect maintenance temporarily rather than shut down 
the mill and thereby cut off steel from a customer's 
plant. 

Does not the operating man have to be guided by 
the requirements of management, those men who are 
sitting up with a profit and loss statement and with the 
customer picture in front of them making the decisions 
as to whether they are going to abuse their equipment 
a little bit by missing a maintenance job that should 
be done in order to keep their customers’ supplied. 

Perhaps the maintenance and operating men do not 
have the complete picture at times, by this I mean 
perhaps management is pushing the operating men to 
get out steel and thereby not allowing the mill to be 
shut down long enough for maintenance purposes. It 
is very possible that it might be profitable to stand a 
higher maintenance cost temporarily than it would 
be to shut down the plant of one of their big customers. 

In other words, which is the most important at the 
immediate moment, production or lower maintenance 
costs? 

P. E. Thomas: I believe there are certain pieces 
of equipment that cannot be taken out of service at the 
time it should come out of service for preventative 
maintenance work, due to the fact that top manage- 
ment feels it is more essential to get out production. In 
such cases planned maintenance is forestalled and re- 
scheduled. 

C.E. Homer: The subject of abuse to equipment 
in a steel mill should, in my opinion, be divided into 
two parts. 

First is the willful abuse of the equipment and abuse 
of the equipment through ignorance of capacity and 
proper use of the equipment. The correction of this 
first type of abuse I believe can be brought about 
through education and cooperation between the main- 
tenance departments and the operating departments 
and the use of some discipline where instructions are 
willfully disregarded. This education is an internal job 
and must be talked up and practiced continually by 
both the maintenance departments and the operating 
departments. If possible, where equipment is broken 
down due to lack of knowledge of its capacity, the men 
involved should be made to understand what caused 
the breakdown and how it could have been avoided. 

The second kind of abuse of equipment may be de- 
fined as deliberate overloading or overspeeding to in- 
crease mill tonnage or to perform some particular oper- 
ation. We all recognize that this type of abuse to equip- 
ment is a major item and is done frequently in the steel 
plants. The only way to eliminate this type of abuse is 
for the maintenance and operating departments to get 
together and decide whether the inevitable breakdown 
that will result due to the overspeeding and overload- 
ing of equipment, is worth the extra tonnage that may 
be had as a result of it. I think the main thing to realize 
in the whole matter of this abuse to equipment is that 
the maintenance and operating departments should 
work as a team and realize that they are both striving 
for the same objective, that is, to get tonnage through 
the mill and to meet this objective they must cooperate 
100 per cent and there is no question that, with this 
cooperation, and recognizing the other fellow’s view- 
point, delays caused by abuse of equipment will be re- 
duced materially. 
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CONTROLLED ATMOSPHERES FOR ANNEALING GAS 


....controlled atmospheres for anneal- 
ing are being used more and more exten- 
sively .... proper selection of gas .and 
equipment can greatly improve product 


finish.... 


A ANNEALING of steel in one form or another is a 
process required in practically every industry con- 
cerned with the processing of metals. The total tonnage 
of metals in general which are annealed is probably 
much greater than that subjected to any other heat- 
treating process. Thus annealing heat-treatments pre- 
sent a very large and wide field for the application of 
separately prepared controlled atmospheres. These ap- 
ply to steel in both finished and semi-finished forms and 
to a wide variety of types of steels. 

The rapid growth and broadening use of controlled 
atmospheres for all types of annealing processes and 
particularly to the annealing of steel has come about 
because the processes usually allow large savings as 
compared to older methods. In many cases, pickling 
and other types of cleaning processes are eliminated 
when metals are “bright annealed.” In other cases, con- 
trol of quality and elimination of decarburization have 
resulted in large savings. Atmosphere producing equip- 
ments and controlled atmosphere furnaces have been 
developed and improved to the point where they in 
reality are precision machines as compared to the older 
types of equipment in vogue before the advent of sep- 
arately prepared and controlled atmospheres. 

This paper will discuss the various types of atmos- 
pheres which are being commercially applied to the an- 
nealing of a wide variety of steels. Each type will be 
outlined with particular reference to chemical compos- 
ition, description of equipment used to produce it, cost 
of production, and principal points will be discussed 
dealing with particular phases of chemical effects, im- 
portance of water vapor and its control, control of com- 
position, specific applications to certain types of fur- 
naces, atmosphere flow and distribution and consump- 
tion as well as practical views on operation and main- 
tenance. Particular emphasis will be placed on the high 
nitrogen bearing atmospheres and possibility of using 
them in practically all the important fields of applica- 
tion in the annealing of steel. 

The principal atmospheres which will be discussed 
are as follows: 

1. Completely burned fuel gas. 

la. Completely burned fuel gas with CO, and H,O 

removed. 

2. Partially burned fuel gas. 
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2a. Partially burned fuel gas with CO, and H,O 

removed. 

3. Dissociated ammonia. 

4. Partially burned dissociated ammonia. 

4a. Completely burned dissociated ammonia. 

Any discussion of completely reacted cracked fuel- 
air gas mixture producing gases high in carbon mon- 
oxide, of hydrogen and also of charcoal generators 
producing gases high in carbon monoxide has been 
omitted, since these classes of atmospheres would ap- 
ply only to a very limited number of annealing appli- 
cations and in general are not very suitable for anneal- 
ing processes where long cycles of heating and cooling 
are required. 

Also these classes of gas atmospheres are quite active 
from a chemical standpoint and there is a lot more pos- 
sibility of inter-action between components of the gases 
themselves as well as on the metal being heat treated. 
Since the usual annealing cycle progresses over a wide 
range of temperatures when heating up, soaking, and 
cooling, it is not very desirable to use gases which will 
tend to establish a marked difference in equilibrium 
conditions as temperatures change rather slowly over a 
wide range of values. 

As an example, gases containing high CO and a very 
low water vapor and CO, content will tend to react to 
deposit carbon on metallic surfaces during slow cooling. 
The hot metal surfaces act as a catalyst to promote 
the reaction of 2CO =CO,+C particularly in the range 
of temperatures from 1000 to 1200 F. Since a great 
many annealing applications allow the relatively slow 
cooling of large masses of hot metal down through a 
temperature range of 1200 to 1000 F, it is evident that 
atmospheres should be used which will not deposit 
carbon due to inter-action between components of the 
gas atmosphere. For this reason, the gas atmospheres 
which are “active” chemically are not desirable for an- 
nealing applications. 


GENERAL COMBUSTION RANGE 


Using methane (CH,), as an example, the various 
types of prepared atmospheres which can be made, 
cover the range from complete combustion to partial 
cracking to complete cracking. The work “combus- 
tion” indicates that sufficient heat energy is evolved 
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to generate the desired gas without addition of exter- 
nal heat. 

The range is illustrated by the set of curves shown 
in Figure 1. Using methane as the base fuel and mixing 
it with proper air ratios as indicated on the curve, the 
variation in approximate gas composition is showa 
covering the range from complete combustion to par- 
tial burning to complete cracking. At a particular air 
to gas ratio the approximate amounts of hydrogen, 
carbon monoxide, carbon dioxide, water vapor and 
nitrogen are given. A curve of this type is useful in 
giving a general picture of what gas composition can 
be expected over the range, complete combustion to 
complete cracking. 

Between the right-hand side of the curve showing 
complete combustion and the left-hand side showing 
complete cracking, the actual atmosphere compositions 
obtained will depart somewhat from “idealized” com- 
position indicated on the curve for the following rea- 
sons: 

1. In the partial combustion range the actual 
amounts of hydrogen compared to water vapor 
formed will depend on the design of the gas gen- 
erator. The same is true for the amount of carbon 
dioxide compared to amount of carbon monoxide. 
The variations are due to size of combustion 
space, time allowed for reactions, type of cata- 
lyst used, temperature level of reaction, etc. All 
of these factors depend on the individual equip- 
ment design. 

2. In practical gas analysis the amount of water 
vapor generated in the reactions is always par- 
tially removed by condensing out the steam of 
combustion down to temperatures and dewpoints 
corresponding to normal atmospheric conditions. 
Percentage of water vapor given on the curve is 
that generated during reaction before any con- 
densation or removal. 

3. At the lower air to gas ratios on the partial com- 
bustion range there are small amounts of resi- 
dual methane. This will show up on actual gas 
analyses but is not shown on the general curves 
being discussed here using methane as an ex- 
ample for the available fuel gas. 

4. The approximate ratios are shown at which suffi- 
cient net heat energy is generated to make un- 


Figure 1— The properties and composition of fuel gas 
when combined with various amounts of air are given 
by the curves in this chart. 
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necessary the use of external heat. At the very 
rich ratios external heat is required. 

In the annealing of steel, we will be concerned prin- 
cipally with those atmospheres dealing with complete 
or partial burning where sufficient heat energy is de- 
rived to use unheated types of gas generating equip- 
ment. We will not be concerned with cracked gas at- 
mospheres as shown on left hand side of curve Figure 1 
where external heat is necessary. 

The cost figures given further on are based on the 
following assumptions: Raw natural gas at 50c per 
1000 cu. ft; electricity at le per kwhr; water at 5c per 
1000 gal. Use of manufactured gas usually doubles the 
cost figures for natural gas. Ammonia gas costs are 
based on 314c per lb for tank car lots and 16c per lb 
for cylinder quantities. 


COMPLETELY BURNED FUEL GAS ATMOSPHERES 


Atmosphere No 1: Without removal of CO, and 
H,.O.—If any commercially available fuel gas is mixed 
with the proper amount of air it may be burned under 
controlled conditions to form CO., H,O and No. If 
this combustion process is carried out with a slight 
deficiency of air, there is no oxygen present in the re- 
sultant atmosphere and small amounts of hydrogen and 
CO will be present in addition to the gases given above. 
The resultant atmosphere corresponds to a ratio (as- 
suming methane as the fuel) slightly to the left of the 
line representing complete combustion shown on curves 
of Figure 1. 

CH, + 20. + 7.52 No = CO, + 2H,0 + 7.52 No 

Similar reactions take place with gaseous fuels con- 
taining CO, H. and illuminants or heavier hydrocar- 
bon gases such as propane (C;Hg) and butane 
(CyHj0)- 

A representative composition of prepared gas when 
burning methane with a slight deficiency of air would 
be CO.=10 per cent, CO—0.5 per cent, H.=0.5 per 
cent, CH,=0.0 per cent, O2= 0.0 per cent, No= 89 
per cent. Dewpoint corresponding to approximately 
room temperature conditions unless auxiliary drying 
equipment is used. This atmosphere is inert and non- 
explosive, and can be set with somewhat higher re- 
ducing properties as indicated by range given on the 
curve of Figure 1. This is desirable in many cases in 
order to overcome effects of impurities in the furnace 
on the work being processed. 

This atmosphere can be produced for approximately 
8c per 1000 cu ft based on assumptions mentioned 
above. This particular atmosphere is among the cheap- 
est produced since the minimum of fuel is used due to 
the lean mixtures involved. The atmosphere is not 
suitable for the bright annealing of steel at elevated 
temperatures due to the oxidizing action of the CO, 
and H.O. However, it is classified and mentioned since 
it is a “base” gas for annealing applications when CO, 
and H.O are removed. 

A typical atmosphere generator for producing this 
gas is shown in Figure 2 and a schematic general ar- 
rangement and flow diagram in Figure 3. The gas mix- 
ing pump draws air through a filter; the air flow auto- 
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matically regulates flow of gas to give a predetermined 
air to gas ratio for variable flow demand. The air and 
gas, after flowing through visual flowmeters, mix to- 
gether at a point preceding the pump inlet. The pump 
moves the air and gas mixture through the piping sys- 
tem, to the fire-check and burner. The temperature of 
the combustion tube is sufficiently high to ignite the 
mixture whose combustion is carried quickly to com- 
pletion in a catalyst filled refractory bed. 

This arrangement also insures thorough reaction so 
that all traces of oxygen are removed. No outside heat 
is supplied to the combustion tube since its temper- 
ature is maintained by the net heat of combustion. The 
moisture from the products of combustion leaving the 
exit side of the combustion tube is condensed out of the 
gas in a surface condenser and separated from the gas 
in a water separator and a trap. The gas then may be 
either used in a furnace or further purified before using 
by drying, scrubbing out CO, or removing small 
amounts of sulphur. 

The gas leaving the water separator is usually sat- 
urated with water vapor at a temperature about 10 to 
15 F higher than the cooling water used in the surface 
condenser. 

Atmosphere No. 1a: Completely burned fuel gas with 
CO, and H,O removed. The reaction required to pro- 
duce this gas is exactly the same as that outlined for 
the preceding gas. Fuel gas is burned to almost com- 
plete combustion on the reducing side. In this instance, 
however, the carbon dioxide and the water vapor are 
completely removed by means of separate auxiliary 
apparatus used in conjunction with the atmosphere 
generator described. 

Using methane for the base fuel, a typical compo- 
sition of this gas would be as follows: CO.= 0 per cent, 
CO = 4 per cent, H, = % per cent, O. = 0 per cent, 
CH, = 0 per cent, No = 99 per cent. Dewpoint is 

40 F. This gas is inert because of its extremely high 
nitrogen content. A variation of this composition which 
is usually somewhat more applicable to commercial fur- 
nace conditions consist of CO. =0 per cent, CO = 
3 per cent, Hy = 3 per cent, O. = 0 per cent, CH, = 
trace, No = 94 per cent. The gas is still inert but has 
enough active constituents to overcome oxidizing im- 
purities which enter into the usual furnace application. 


Figure 2 — The generator shown can produce either com- 
pletely burned or partially burned fuel gas. 
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This gas is produced at a cost of approximately 12c 
to 15c per 1000 cu ft. 

Equipment required to produce this atmosphere 
consists of an atmosphere generator, the same as that 
shown in Figure 2. The gas passes from this unit to the 
carbon dioxide removal system which is described in 
further detail below. From the carbon dioxide removal 
system the gas is further dried by means of a combina- 
tion of refrigerant drying equipment and activated 
alumina drying equipment described separately. In the 
cabon dioxide removal system schematically shown 
in Figure 4, the gas from the generator passes through 
the absorption tower through special packing material 
and gives up its carbon dioxide to the liquid which 
enters at the top of the tower and which trickles down 
through the packing material. The gas, free of carbon 
dioxide, collects at the top of the tower and flows 
through moisture removal equipment and into the fur- 
ther drying equipment mentioned above. 

The remainder of the system consists of a recircu- 
lating liquid system which is used to absorb the carbon 
dioxide and which is later heated up to a point where 
the carbon dioxide may be driven off the liquid which is 
saturated with carbon dioxide collects at the bottom of 
the absorption column and is pumped through a heat 
exchanger to the top of the stripper column. The liquid 
trickles down through packing material through which 
is passing heated steam rising from a boiler located at 
the base of the stripper column. During this passage 
the carbon dioxide is driven off and is passed through 
the top of the tower into a condenser which returns 
most of the heated steam back to the boiler. The carbon 
dioxide gas is discharged to the atmosphere. The ab- 
sorbing liquid which has collected in the bottom of the 
column is pumped back again to the top of the ab- 
sorption tower through the heat exchanger and cooler. 


PARTIALLY BURNED FUEL GAS ATMOSPHERES 


Atmosphere No. 2: Partially burned fuel gas without 
Removal of COy and HO. This atmosphere is similar 
to atmosphere No. 1 except that air-to-gas ratio is 
smaller and hence products of combustion contain ap- 
preciable CO and Hoe. Sufficient heat is generated to 
keep these reducing gases forming without adding ex- 
ternal heat, but heat generated is considerably less 
than for No. 1 (see curve in Figure 1) . For this reason, 
the gas generating equipment is not self starting but 
must first be thoroughly heated up by operating the 
unit at a lean air to gas ratio. After the unit is heated 
the mixture may be made rich enough to produce the 
rich gas since there is sufficient heat generated to main- 
tain temperature although it will not heat up the 
equipment from a cold start. With methane as the fuel 
the following is a typical reaction at 6 to 1 air to gas 
ratio: CH,+1.2 0.44.45 No—1/3 CO.+2/3 CO4 
H.+H.0+4.5 No. 

For a given air to gas ratio, the amount of H. com- 
pared to H.O and the amount of CO compared to CO. 
will vary with the design of equipment used. Efficient 
catalysts will give higher H. and CO and therefore 
higher reducing properties. 
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Using a fuel containing practically all methane a 
typical composition of this atmosphere would be as 
follows at a ratio of 6 parts of air to one part of gas: 
CO. =—5 per cent, CO=10 per cent, H2=15 per cent, 
CH,=1 per cent, No=69 per cent, O2=0 per cent. 
Dewpoint of the gas corresponds approximately to 
saturation at room temperature conditions unless aux- 
iliary drying equipment is used. In many applications 
of this atmosphere, it is desirable to dry the gas to dew- 
points of approximately 40 F by using refrigerant dryer 
equipment. 

In general, this atmosphere is combustible and there- 
fore air should be thoroughly purged out from any en- 
closures in which it might be used. Due to its relatively 
high nitrogen content and correspondingly low Btu 
content, it is not as highly combustible as raw fuel 
gases, but precautions against creation of explosive 
mixtures with air should always be taken when hand- 
ling this gas. Also, any leakage of this gas from furnace 
openings, etc., should be carried away in efficient venti- 
lation systems because the CO content makes it very 
toxic In a great many applications the gas is burned 
as it issues from the furnace openings so that harmful 
CO is converted to comparatively harmless CO,. 

Cost of producing this atmosphere differs from that 
of No. 1 in that more raw fuel gas is used. Average 
costs based on assumptions mentioned in first part of 
article are from 10c¢ to 12c per 1000 cu ft. 

The gas generating equipment (equipment A) and 
comments on operation given for atmosphere No. 1 
also apply exactly to No. 2. See Figure 2 for equipment 
and Figure 3 for schematic arrangement. 

Atmosphere No. 2a: Partially burned fuel gas with 
CO. and H,O removed. This atmosphere is the same 
as No. 2, except with CO, and H.O removed. This gas 
is produced using the same equipment and the same 
reaction described for atmosphere la. The only dif- 
ference consists in operating the primary gas generator 
at a ratio of air to gas which is richer so as to be able 
to produce the higher reducing properties in the gas. 

A complete gas train for producing either atmos- 
pheres la or 2a is shown in Figure 5. 


DISSOCIATED AMMONIA ATMOSPHERES 


Atmosphere No. 3: Dissociated ammonia com- 
pletely cracked and not burnt. This gas is produced 
by the cracking of anhydrous ammonia. This gives a 
gas very high in hydrogen and with very low dewpoint. 
When the ammonia is thoroughly cracked the compo- 
sition consists of 75 per cent H. and 25 per cent No 
and the dewpoint is below—40 F. 

This gas is produced at a cost of approximately $3.72 
per 1000 cu ft using ammonia in the standard small- 
size containers. This cost can be cut to approximately 
93c per 1000 cu ft by using tank car quantities of am- 
monia. Approximately 22.2 lb of ammonia are required 
to produce 1000 cu ft of the dissociated gas. 

The equipment for producing this gas is shown in 
Figure 6. It consists principally of an electrically heated 
catalyst-filled retort chamber through which passes 
the vaporized anhydrous ammonia. 

Atmosphere No. 4: Partially burned dissociated am- 
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Figure 3 — The schematic arrangement and flow diagram 
for the gas generator of Figure 2 is shown here. 


monia. This gas is produced by mixing a limited 
amount of air with dissociated ammonia to produce a 
pure mixture of hydrogen and nitrogen using a lower 
hydrogen content than that obtainable with dissoci- 
ated ammonia. Any proportion of hydrogen compared 
to nitrogen can be obtained depending on the amount 
of air mixed with the dissociated ammonia before burn- 
ing. 

A typical composition of this gas is as follows: H, 
=20 per cent, O.—0 per cent, N.—80 per cent. Dew- 
point corresponds to room temperature conditions 
unless auxiliary drying equipment similar to that de- 
scribed under atmosphere No. 2 is used. 

A gas containing 20 per cent hydrogen could be pro- 
duced for approximately $2.55 a thousand, based on 
small tank quantities of ammonia. This cost would be 
approximately 65c per thousand if tank car ammonia 
were used. 

The equipment for producing this gas consists of 
two principal parts, the ammonia dissociator such as 
that described for atmosphere No. 3 and an additional 
retort chamber used to burn the mixture of air and dis- 
sociated ammonia. An advantage of this equipment is 
that any proportion of hydrogen compared to nitrogen 
can be produced up to the limits of dissociated am- 
monia itself. The equipment is also capable of oper- 
ating at low turndown values so that no gas is wasted in 
the process. This is desirable particularly since this gas 
is much more expensive than the average fuel gas. 

Atmosphere No. 4a: Completely burned dissociated 
ammonia. This gas is produced by the complete com- 
bustion of a mixture of air and dissociated ammonia. 


Figure 4— A schematic arrangement for a carbon dioxide 
removal system is given by this drawing. 
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A slight deficiency of air is used so that no oxygen re- 
sults from the combustion process. This gas consists 
of a very pure mixture of 99 per cent N» and 1 per cent 
H,, Oxygen is zero. Dewpoint corresponds to room 
temperature conditions and further drying must be 
used if the application requires it. 

This gas may be produced at approximately $2.30 
per 1000 cu ft based on small quantities of ammonia or 
approximately one-fourth of this, based on using am- 
monia from tank cars. 

The equipment for producing this atmosphere is 
similar to that described for atmosphere No. 4 except 
that in some instances it is possible to use an unheated 
combustion chamber to burn the dissociated ammonia, 
similar to equipment shown in Figure 2. 


DRYING OF GAS ATMOSPHERES 


In classifying and describing the various annealing 
atmospheres, mention was made in each case of mois- 
ture content of the controlled atmosphere. 

From an equipment standpoint, the various degrees 
of moisture removal are accomplished by: 

1. Water Cooling. Indirect or direct cooling of the 
gas by means of water. The average generated anneal- 
ing atmosphere contains water vapor at dewpoint val- 
ues considerably over room temperature or cooling 
water temperature conditions. (See curve Figure 1 
showing water vapor contents) . Thus in all cases a large 
proportion of the total moisture generated is condensed 
out and separated from the controlled atmosphere by 
means of water cooling. The dewpoints thus obtained 
are usually 10 to 15 F above the temperature of the 
cooling water. 

The curve shown on Figure 7 indicates that the 
moisture content of the gas is reduced to about 3 per 
cent by volume (75 F dewpoint) assuming 60 to 65 F 
water available. In many localities the temperature of 
cooling water in summer months may go to 80—85 F. 
In this instance if controlled atmosphere were cooled 
to 100 F its moisture content would be about 6 per cent 
by volume. From this it is evident that the dewpoint 
of the controlled atmosphere gradually varies from 
season to season as cooling water temperature varies 
and the level of moisture removal attained depends on 
actual temperature of cooling water. Thus even though 
the ratio of air to fuel gas is constant and the fuel gas 
analysis is constant, the actual gas atmosphere compo- 
sition from the generator varies when taking into ac- 
count the dewpoint. In many cases when analyzing 
controlled atmospheres the variation in dewpoint pos- 
sible is overlooked and yet this may be the most im- 
portant factor in possible cause of discoloration or 
decarburization of the steel. 

2. Drying by refrigeration cooling. If the controlled 
atmosphere is cooled to a temperature of about 40 F 
it will be noted from curve Figure 7 that moisture con- 
tent of gas is reduced to 0.8 per cent by volume. 

This is done by means of refrigerant dryer equipment 
shown in Figure 8. This atmosphere gas is passed over 
the outside of a series of finned cooling tubes, the inside 
of which carried the refrigerating medium circulated by 
means of a compressor and condensing unit mounted 
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Figure 5 — Mounted along the wall is a complete gas train 
for producing high nitrogen bearing atmospheres. 


on the side of the gas tight cooling cabinet. It is not 
practical to attempt to cool the gas much under 40 F, 
since at lower temperatures the water which is being 
condensed out of the gas will collect and freeze on the 
cooling fins. In order to prevent refrigerating to too 
low a value a temperature control is incorporated with 
the refrigeration unit so that gas cannot be cooled under 
40 F. A typical refrigerant dryer equipment is shown 
in Figure 8. 


Figure 6 — The ammonia dissociator consists principally 
of a heated catalyst-filled retort chamber through 
which the vaporized and hydrous ammonia passes. 
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3. Drying by use of activated alumina. In several 
annealing applications it is necessary to have dew- 
points as low as —40 F or less. This is done by passing 
the gas atmosphere through activated alumina. Equip- 
ment illustrated in Figure 9 consists of a dual tower 
arrangement so that one tower can be used for thor- 
ough moisture removal from gas atmosphere while the 
other is being conditioned for further use. Conditioning 
consists of heating up alumina bed with circulated 
heated air until moisture taken up by alumina has been 
driven off. This procedure is followed by a thorough 
cooling of the alumina before further use. 

Measurement of dewpoint. Recently there has been 
developed for commercial use continuous recording 
dewpoint measuring equipment capable of checking 
dewpoints of very low values. Certain processes may 
justify the use of the more elaborate and expensive 
recording equipment. However, in the average applica- 
tion of controlled atmospheres to annealing of steels, 
simple but accurate means may be used to check the 
dewpoint of the gas atmosphere since frequent check- 
ing is not necessary after atmosphere gas equipment 
is properly adjusted and operating. 

Such a device consists of a glass chamber containing 
smaller diameter glass tube at the base of which is an 
integral mounted polished chrome plated well with a 
high lustre finish. Entrance and exit openings for the 
gas atmosphere are provided in the outer glass chamber 
so that the atmosphere whose dewpoint is being mea- 
sured surrounds the polished chrome well. To measure 
low dewpoints, acetone or alcohol is introduced inside 








the small tube and a low temperature stem type ther- 
mometer is inserted into the liquid which is a few in- 
ches high in the inside tube. Dry ice is introduced into 
the liquid and this cools the liquid to very low tempera- 
tures. As the temperature is lowered a frost will form on 
the highly polished chrome plated well and the tem- 
perature at which this frost forms corresponds to the 
actual dewpoint of the gas. 


SUMMARY OF ATMOSPHERE APPLICATIONS 


The discussion to this point has outlined the prin- 
cipal types of controlled atmospheres for annealing 
with their properties, cost and equipment. 

Table 1 gives a summary in tabular form of the an- 
nealing atmospheres. 

Table 2 gives a summary of the general application 
fields of controlled atmospheres to the annealing of 
various types of steel. 

The material presented below is a more detailed con- 
sideration of these applications and reference to spe- 
cific experiences and problems of chemical effects fur- 
naces, flows, tests, ete. 


LOW CARBON STEEL 


The general problem is to “bright” anneal without 
oxidation. Decarburization of carburization is usually 


TABLE | 
Composition and Cost of Typical Controlled Atmospheres for Annealing of Steel 














Gas for Cost 





Nature of 
i 49 4 9 » ft 
phere — ratio salt bees | - | —- wd ana suuieghere atmosphere 
No.1 | Completely burned fuel 10:1(a) | 89.0; 0.5; 0.5/10.0) 0.0 | 0.0 (b) 115(c) 0.08(d) a en rm 
slightly reducing. 
No. 2 | Partially cracked fuel 
| (self propelled)... . 6:1(a) 69.0; 15.0 10.0, 5.0 1.0 | 0.0 (b) 145(c) 0.10(d) ——— toxic, 
medium reducing. 
No. la | Lean Exogas scrubbed | 
| of CO, andH,O.... 10:1(a) | 94.0) 3.0) 30) 00 0.0 | 0.0 |-40F) 125(c) | ye to ase 
.40(e) inert. 
No. 2a | Rich Exogas scrubbed | | | | | | 
of CO, and H.0....../ 6:1(a) | 72.0/16.0/11.0/ 0.0/1.0) 0.0 -40F) 150(¢) | 0.16 | Combustible, toxic, 
| 42(e) | reducing. 
No.3 | Dissociated ammonia. . Noair | 25.0| 75.0; 0.0; 0.0 | 0.0 | 0.0 | -50 F | 22.2 ib NH;) pr , —— 
0O(f) | reducing. 
No. 4a | Dissociated ammonia 
completely burned.....| 1.88:1(g) | 99.0, 1.0 | 0.0; 0.0| 0.0 | 0.0 (b) | 13.35 Ib NH; oo “ | ane, 
.30(f) | inert. 
No. 4 | Dissociated ammonia | | | | 
| partially burned 1.25:1(g) | 80.0 | 20.0 | 0.0; 0.0; 0.0 0.0 (b) |15.0 IbNH; 0.85 to Combustible, | 
| | | | | | 2.55(f) slightly reducing. 


a) Air to gas ratios are representative for natural gas containing 
practically nothing but methane. For high hydrogen city gas, 
ratios are about 50 per cent of values given; for city gas with 
medium hydrogen and high CO, ratios are about 40 per cent 
of values given. For propane, ratios are approximately twice 
the values given in the table, and for butane about 3 times. 

(b) Dew points correspond to about 10 F above room temperatures 
unless auxiliary drying equipment is added. Dew point may 
be reduced to 40 F by refrigeration equipment; to minus 40 F 
or less by use of absorbent towers. 

(c) Values are in cu ft for high methane natural gas. For various 
types of manufactured city gas, double the values given. For 
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propane, requirements are half of values given, and for 
butane, one-third. 

(d) Costs figured on raw natural gas at 50c per M cu ft, electricity 
at 1c per kwhr, water at 5c per M gal. Use of city gas usually 
doubles the cost figures given. 

(e) Low value when reactivating moisture absorbent with steam: 
nigh value when using electrical heat. Steam at 30c per 1000 
| 


(f) Costs based on 3.5c per Ib of NH; in tank car lots and 16c per 
ib for cylinder quantities. Electricity for dissociation at 1c 
per kwhr. 

(g) Dissociated ammonia. 
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\ Atmospheres Suitable for Heat Treatment of Different Steels 
} Temperature Time cycle | p _— Atmospheres Atmospheres 
Material processed Process —. | (“Long” if | ian which will give commonly 
over 2 hr) desired results used 
BRIGHT om CLEAN ANNEALING 
Low carbon steels... . Anneal 1200 t Long Bright la, 2, 2a, 3, 4, 4a 2 
Medium carbon steels. . . Anneal (No 1200 to Long Bright la, 2a, 3, 4, 4a la 
decarburization) 1450 
High carbon steels... . Anneal (No 1200 to Long | Bright la, 2a, 3, 4, 4a la 
decarburization) | 1450 | 
Alloy steels, medium and high carbon Anneal (No 1300 to Long Bright la, 2a, 3, 4, 4a la, 2a 
|  decarburization) 1600 orclean | 
High speed tool steels nett — / 
denum high speeds... ... Anneal (No 1400 to Long Bright la, 2a, 3, 4, 4a | da 
decarburization) 1600 or clean 
Stainless steels, chromium and nickel- 
chromium.......... Lan eeeeavoe? Anneal 1800 to Short and Bright 3 | 3 
2100 long 
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not a problem on low carbon steels. Reducing atmos- 
pheres in the range designated as No. 2 will bright an- 
neal low carbon steel. If the steel contains scale or ox- 
ide before annealing, the atmosphere will also reduce 
the scale. 

Although thorough removal of CO, and water vapor 
is not required for bright annealing of low carbon steel, 
there are practical limits to the amount of water vapor 
which can exist in the furnace particularly during the 
slow cooling of large batches of steel if discoloration, 
bluing or heavier oxidation is to be avoided. The per- 
missible amount depends on the reducing power of the 
atmosphere as related to the volume of hydrogen and 
carbon monoxide simultaneously present in the con- 
trolled atmosphere. 

Figure 10 shows an approximate practical relation 
between the dewpoint of the controlled atmosphere and 
the minimum values of H, and CO which are required 
to prevent oxidation of steel on slow cooling. These 
values are based on experience factors associated with 
slow cooling of large batches of low carbon steel strip. 

As an example, for a given dewpoint of the gas at- 
mosphere, if the H, content of the gas is less than the 
value shown on the curve then oxidation or some dis- 
coloration may take place on slow cooling. 

Also for a given dewpoint, if CO content of gas is 
greater than value shown on curve, some etching or 
soot deposition may take place on surface of steel dur- 
ing slow cooling. Conversely for a given value of CO 
as indicated on the curve, if the dewpoint of the gas is 
less than value of dewpoint indicated then there is a 
practical possibility of some etching or soot deposition. 

Usually etching or soot deposition is caused by too 
much CO content of gas compared to dewpoint or to 
too dry a gas compared to CO values. It should be em- 
phasized that practical limits shown on the curve ap- 
ply principally to the relatively slow cooling of large 
batches of steel. In the case of continuous annealing of 
strip, wire, tubing, etc., wider latitude of dewpoints 
compared to H» and CO are possible without evident 
oxidation or etching, since the time at the temperature 
at which these reactions take place is relatively quite 
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small and the steel cools so quickly through this range 
that visually any action is not evident even though the 
gas atmosphere is potentially 
dation. 

The temperature at which oxidation takes place is 
usually in the region of 1100—800 F and the action 
takes place during the cooling cycle. 


capable of some oxi- 


EVALUATION OF CAUSE OF DISCOLORATION 
OF STEEL 


Excluding the stainless steel groups, the two ele- 
ments in the furnace atmosphere which will discolor 
or oxidize steel are water vapor and very small amounts 
of molecular oxygen. 

Dewpoint in itself can be measured as indicated in 
previous discussion above. Molecular oxygen cannot 
be measured quantatively by an ordinary means of 
analysis such as an orsat apparatus. However, if mole- 
cular oxygen is present in the furnace in sufficient 
quantities to cause discoloration, the effect can be 
tested by using a simple test device which is easily 
made up. This test device is shown in Figure 11. 

It consists of a piece of 1 in. pipe about 18 in. long 
threaded at each end with a copper tubing connection 
at one end and a small petcock at discharge to adjust 
flow to a very small value through the tube. This pet- 
cock is removable so that a \%& in. diameter steel rod 
about 17 in. long which is a little shorter than the tube 
can be inserted into the pipe from the discharge end. 
The sampling end consisting of the copper tubing with 
suitable fittings is connected to a point on furnace 
where an atmosphere sample can be drawn off and the 
atmosphere flows through the sampling tube. The dis- 
charge petcock should be wide open to allow thorough 
purging of the sampling tube. With a furnace pressure 
of from 1% to % inch of water, this purging takes only 
a few minutes. After purging, the flow is reduced to a 
small value by partially closing the discharge petcock. 
This places the complete sampling tube under pressure. 
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A torch flame is played on the outside of the pipe 
at a point about halfway along its length and the sur- 
face of the pipe at this point is locally heated to 
bright red or dull yellow color and held at this color for 
a period of about 3 minutes after the color is attained. 
This transfers heat to the 14 in. diameter steel rod in- 
side at a sufficient temperature to get a small local por- 
tion of this rod to at least a red heat. Also there exists 
along with this all gradations of temperature from 
red heat down to almost room temperature. Thus the 
color or oxidizing effect of the atmosphere over the 
complete range of temperature can be observed after 
the sample is cooled and the rod is removed from the 
tube. If molecular oxygen or water vapor or both are 
present in sufficient quantity to cause discoloration, 
the sample rod will show gradations of color from a 
gray at the hottest portion all the way through the 
various temper colors of purple, blue on down to a straw 
color. 

If the sample rod is bright or only a slight straw 
color then the atmosphere is capable of producing 
bright steel. To segregate discoloration due to water 
vapor from that due to free molecular oxygen, a 4 in. 
diameter bright copper rod can be tested using same 
procedure as described for the steel rod. If copper rod 
is bright when the same atmosphere discolors the steel 
rod then the cause of discoloration is water vapor only, 
since water vapor will not discolor the copper rod. The 
cause of steel discoloration would then be due to ex- 
cess water vapor only. 

If copper rod is also discolored then free oxygen is 
present unless copper has been discolored due to pres- 
ence of sulphur in the gas atmosphere. Whether the 
copper has been discolored due to action of sulphur in- 
stead of oxygen can be determined by dipping sample 
rod in dilute sulphuric acid. The oxide will be removed 
while the sulphur discoloration remains. 

This simply made testing device can readily be used 
to give considerable information on the reasons for 
discoloration and what element in the atmosphere is 
causing discoloration. 

The atmosphere from the gas generator as well as 
from the furnace can be tested to insure that atmos- 
phere from generator itself is suitable for producing 
bright steel. 

Testing of this nature can serve as a practical guide 
to the real reason for source of discoloration. It is a 
scheme whereby the effect of the atmosphere is directly 
measured by visible effect on the metal. The sampling 
tube used should be thoroughly cleaned and be free 
of any foreign metal before use. One way to clean the 
inside of the pipe is to pass atmosphere through it while 
heating each portion of the outside to a red heat and 
holding there for a few minutes. This allows the reduc- 
ing atmosphere to clean up any oxide inside the pipe 
and drive off any oil or other impurities which could 
affect the color of the sample rod. 


HIGH CARBON AND ALLOY CARBON STEELS 
Since these steels must be annealed in the critical 
range or a little above the critical range and held in 
these ranges for many hours, the controlled atmos- 
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PLRCENT BY VOLUME 


sO'STURE CONTENT 


steel annealing which 
changes in the atmosphere and on the work through 
1 wide temperature range. At first glance it would 
seem that an atmosphere of practically 100 per cent 
nitrogen would be satisfactory but experience shows 
that decarburization and oxidation both result when 
using nitrogen. Experience also shows that high CO 
alone is not good due to intergas reaction to form a soot 
and high hydrogen alone is not good due to extreme 
tendency to decarburize when relatively small amounts 
of water vapor are present. Moderate amounts of CO 
and Hz» together give an excellent compromise and ex- 
perience has indicated that atmosphere No. la with CO 
of 3 to 4 per cent and approximately the same amount of 
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Figure 7 — The curve shows the per cent by volume of 


the moisture content as a function of the dew point. 


phere must be practically “neutral” to prevent any loss 
of carbon from high carbon steels or any gain of carbon 
in medium carbon alloy steels. 


Atmosphere No. la set for 3 to 4 per cent CO and 


approximately the same amount of Hy has been found 
quite suitable for long cycle annealing of high carbon 
steels without oxidation or decarburization. 


General experience has indicated that this atmos- 


phere will overcome the effects of oxygen impurities 
which enter into all industrial furnace practice and 
which must be compensated for by some chemically 
active constituents in the atmosphere. In other words 
it is not desirable to have the atmosphere too inert but 
only relatively inert. 


From a practical standpoint, it is recognized that 


an atmosphere in true equilibrium or absolutely neu- 
tral does not actually exist in actual annealing fur- 
naces where large amounts of steel are involved or 
where heating up and cooling down through a wide 
temperature range is involved. 


An atmosphere is required for high carbon and alloy P 
does not involve chemical 
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hydrogen gives an inert gas which is still active enough 
to overcome oxidation impurities. The gas itself is low 
enough in CO and Hy, and also water vapor that in- 
tergas reactions are very small and gas reactions on 
metal if they are theoretically possible proceed at such 
a very slow rate that metallurgical effects are negligible 
and not measurable. 

An example of this can be cited in the bright anneal- 
ing of 1.25 per cent carbon steel strip. After steel 
reached an actual steel temperature of 1350, it was held 
there for 8 to 10 hours before starting to slow cool. The 
photomicrograph shown in Figure 12 shows the edge 
of the strip at 500 magnification. In this case, the struc- 
ture is practically completely spheroidized and insofar 
as the affect of the atmosphere is concerned, there is 
no evidence of decarburization or intergranular oxi- 
dation. The atmosphere from the furnace contained 
about 4 per cent CO and 6 per cent H» with a dewpoint 
of about —30 F. This is a good example of the atmos- 
phere being practically “neutral” with respect to this 
high carbon steel. 


TOOL STEEL AND ALLOY CARBON BAR STOCK 


This class of steels usually requires higher annealing 
temperatures than straight carbon strip, rod and wire. 
Since possible reaction rates of the controlled atmos- 
phere with the steel surface are much faster at these 
higher temperatures, it is of great importance to use an 


Figure 8 — In the refrigerant dryer, the atmosphere gas 
is passed over a series of thin cooling tubes. 
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atmosphere which is chemically stable within itself and 
also which is about neutral on the steel so that no de- 
carburization or carburization takes place. 

To meet this requirement, experience has shown that 
atmosphere la described above with a setting to give 
around 4 per cent CO and about 5 to 6 per cent hydro- 
gen will allow annealing without additional decarbur 
ization or oxidation. 

Hot rolled stock of either coiled rod or straight bar on 
which mill scale has been pickled off before annealing 
and which contains a skin of hot mill decarburization 
anywhere from 0.005 to 0.010 in. deep can be success- 
fully annealed without any additional decarburization 
using atmosphere 1a. In other words, the effect was to 
anneal by maintaining a “status quo” which is usually 
not possible without additional decarburization when 
annealing in air or products of combustion or when us 
ing the “pack” method by surrounding the work with 
iron chips, ete. Annealing bar stock and tool steel bars, 
etc., without additional decarburization presumes the 
proper furnace equipment which is capable of maintain- 
ing the required atmosphere. Comments on this are 
given in another section of the paper. 

Atmosphere annealing of alloy or tool steel rod and 
bar stock without removal of mill scale and without 
additional decarburization appears possible on a com 
mercial scale. 

Pilot investigations indicate that atmosphere No. la 
again is suitable, except that for some applications the 
CO content should be increased to a little higher value 
such as 6 to 7 per cent with corresponding increase in 
H.. This combination is reducing enough at tempera- 
tures well below the critical range for these steels so 
that the products of reaction of the atmosphere with 
the mill scale can be formed and purged out before the 
steel is heated up to its critical range. These products 
of reaction with the scale are water vapor and CQ, 
both of which would be decarburizing to the higher 
carbon steels at temperatures in and above the critical. 


SILICON STEELS 


This class of steel varies widely in silicon content and 
in annealing temperatures used. Also atmosphere re- 
quirements are not necessarily as critical when hand 
ling the steel continuously in strip form as compared 
to batch handling in coils or sheets, due to difference 
in time cycles. 

The lower silicon content steels which can be an- 
nealed at lower temperatures, usually require only an 
atmosphere to prevent oxidation. Atmosphere No. 2 
is suitable. At the lower temperatures the possible re- 
action rates are probably very slow and _ possibility 
of carbon pick up and oxidation of silicon from water 
vapor is too small to seriously affect the magnetic prop- 
erties desired. 

On the higher silicon content electrical steels, the 
principal problems from an atmosphere standpoint are: 

1. Prevention of oxidation. 

2. Prevention of carbon pickup. 

Reaction of the atmosphere with respect to carbon 
content of the steel is on the opposite end of the scale 
as compared to annealing of high carbon and alloy 
carbon steel. In the case of high carbon steel, the prob 
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Figure 9 — The activated alumina drier consists of a dual 
tower arrangement so that one tower can be used for 
moisture removal while the other tower is being pre- 
pared for further use. 


lem is to have atmosphere contain sufficient carbon 
potential to prevent loss of carbon content from the 
steel. In the case of electrical silicon steels the problem 
is to prevent any gain in carbon with the carbon values 
very low to start with, such as 0.05 per cent or less. 

Thus atmospheres which are normally considered to 
be very decarburizing to the higher carbon steels 
at elevated temperatures will be somewhat carburizing 
to the very low carbon content silicon steels, particu- 
larly at temperatures over 1600 F. 


Figure 10 — The curve gives relation between the dew 
point and required value of hydrogen and carbon 
monoxide to prevent oxidation of steel. The carbon 
dioxide present (1) is assumed to be greatly reduced 
or removed at lower dew point values, since intergas 
reactions will tend to increase dew point and resultant 
oxidation tendency on steel as it cools. 
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Since the high silicon steels are annealed at temper- 
atures from 1800 to 2100 F the possible reaction rates 
are relatively faster and if the atmosphere has a slight 
carburizing tendency, then enough carbon pickup may 
take place to affect the desired magnetic properties. 

Thus since atmospheres containing CO or a trace of 
CH, (methane) or both are not suitable and for high 
temperature, No. 2 would not be suitable. Although 
the CO bearing atmospheres which may tend to car- 
burize very low carbon silicon steels may be neutra- 
lized with water vapor, it is not good to have water 
vapor present during high temperature silicon steel an- 
nealing, due to the tendency for water vapor to oxidize 
the silicon and also the iron itself. Therefore, the re- 
quired atmosphere should be very dry and be free of 
any carbon bearing components such as CO or CH, 
in order to obtain the best electrical properties when 
annealing high silicon steels at high temperatures. 

To meet these requirements, the following commer- 
cial atmospheres may be used: 

1. Pure dry high hydrogen bearing gases such as dis- 

sociated ammonia (atmosphere No. 3). 

2. Pure dry hydrogen nitrogen mixtures such as 
those obtained from burning and then drying 
dissociated ammonia. Atmosphere 4a set for al- 
most complete combustion is one possibility. 

3. Practically pure dry nitrogen such as that ob- 
tained from complete burning of fuel gas and 
subsequent removal of CO. and water vapor, 
(atmosphere la set for practically complete com- 
bustion with negligible CO content) . 

Possibilities 2 and 3 are cheaper and more commer- 
cial on hot rolled high silicon sheets where the optimum 
results possible with high hydrogen gases are not read- 
ily attained when stacking wide flat sheets, and where 
it is from a practical standpoint more difficult to re- 
move and control low water vapor content locally in- 
side the pack due to stacking of the sheets. 


STAINLESS STEELS 


The requirements for a true bright anneal on the 
high chromium and chrome nickel stainless steels are 
an atmosphere which contains no oxygen, practically 
no water vapor, no carbon monoxide, no carbon diox- 
ide and no sulphur. In other words oxygen either in 
free or combined form cannot be tolerated or discolor- 
ation will take place. 

Pure dry hydrogen or dissociated ammonia will 
bright anneal stainless steel but only under operating 
conditions where all possible traces of oxygen or water 
vapor impurities can be kept out of the atmosphere 
surrounding the work. 

From a practical standpoint, this presumes a full 
muffle and muffle must be sealed and constructed in 
such a way that all impurities are kept out. Experience 
has shown that if muffles themselves are not extremely 
tight, that oxygen impurities can “back diffuse” 
through the crack in the muffle and cause discoloration 
even with reasonable atmosphere pressure inside the 
muffle. For this reason, it is desirable to use the hydro- 
gen atmosphere both inside and outside of the muffle 
and thus obtain a “double” muffle effect. 
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Due to these limitations in practical operation, com- 
mercial bright annealing of stainless has been limited 
to strand annealing of wire, rod and very narrow strip 
where the muffle itself consists of relatively small diam- 
eter tubing which can be made relatively heavy and 
tight and be sealed better at the ends. 

Where “bright” annealing is not required and a thin 
film of very stable oxide can be used or where it is de- 
sirable to limit oxidation and not pickle off any oxide, 
the fuel gas atmospheres, particularly atmosphere la 
will do a satisfactory job. 


POSSIBILITIES OF EXPLOSION 


Gas atmospheres, after combustion, which contain 
greater than approximately 14 per cent H, and CO 
combined are combustible when mixed with proper 
amounts of air. Under typical conditions this means 
that CO content should not be over 6 to 7 per cent and 
hydrogen over 8 per cent. For total combustibles less 
than these values, various mixtures of air and gas at- 
mosphere will not burn at room temperatures and spe- 


ATMOSPHERE INLET FROM FURNACE 
OR GAS GENERATOR. SHOULD BE A 
METALLIC TUBE OR PIPE SUCH AS COPPER, 


respect to time of purge and flow rate of gas used when 
purging. 


VARIATION IN COMPOSITION OF ATMOSPHERE 
GENERATED 


With the conventional pressure responsive type pro 
portional gas governor or mixer, the ratio of fuel gas 
to air is held reasonably constant and resultant outpu 
gas from the atmosphere generator is reasonably con 
stant. This scheme presumes, however, that the fuel gas 
itself is of reasonably constant quality. If the compo- 
sition of the fuel gas itself varies, then the atmosphere 
generated will also vary independent of accurate ratio 
control. 

Fortunately in a great majority of bright annealing 
applications, absolute constancy of the fuel gas com- 
position is not a prime requirement and some variation 
is not harmful. However, some processes such as silicon 
steel annealing and non-decarburizing annealing of 
high carbon steels require close control of atmosphere 
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Figure 11— The test setup for determining whether a furnace atmosphere is capable of producing bright 
steel is a simple one. 


cial precautions concerning purging of inner covers of 
annealing furnaces are not necessary. 

For larger amounts of combustibles or for atmos- 
pheres containing high percentages of Ho, it is neces- 
sary to purge inner covers with sufficient atmosphere 
to insure insufficient air to support combustion when 
hot furnace is placed over the inner cover. A portable 
sampling device which measures the specific gravity 
of the mixture under the cover is quite handy and 
practical to use to determine whether an inner cover 
has been sufficiently purged from a safety standpoint. 
For instance, a typical specific gravity of atmosphere 
No. 2 containing 10 per cent CO and 15 per cent H» and 
5 per cent CO, is about 0.96. When the gravity meter 
reading (with air equal to gravity to 1.0) is approxi- 
mately 0.96 then purging is quite completed. 

Gases containing higher hydrogen contents have 
much lower gravity values so that the spread is much 
greater and it is relatively easy to check how far purg- 
ing has progressed. The advantage of this method is 
that it is independent of judgment of operator with 
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composition. In the present day period of gas shortages 
and in locations where fuel gas sources may at times 
consist of a mixture of two or more gases, it is some- 
times necessary to insure constant gas atmosphere out- 
put composition independent of fuel gas variation or 
any other variation which might vary the required com- 
position. 

For these special cases controlling equipments are 
now available which can be operated to automatically 
compensate for changes of input fuel. These instru- 
ments sample the output atmosphere from the gener- 
ator and if this varies beyond the required limits, a 
valve in the inlet air or gas line automatically adjusts 
the ratio to obtain the proper output atmosphere. In- 
struments available to do this measure various proper- 
ties of the output atmosphere. These are: 

1. Thermal conductivity of the atmosphere. 

2. Amount of combustibles in the atmosphere. 

8. Specific gravity of the atmosphere. 

The specific type suitable for the job depends on the 
type of atmosphere being measured. In general the 
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thermal conductivity types are more suitable for at- 
mospheres containing considerable hydrogen. The 
other types are more suitable for atmospheres high in 
nitrogen and with only a small amount of combusti- 
bles. 


ATMOSPHERE FURNACE ANNEALING PRACTICES 


Separately prepared atmospheres even under ideal 
commercial conditions are subject to some change in 
composition after they are introduced into the anneal- 
ing furnace. These changes are due to impurities on the 
steel and to oxygen impurities which are an unavoid- 
able part of normal practice. Some changes are also due 
to interaction of the atmosphere with the steel and be- 
tween components of the gas itself. In general, however, 
the goal is to use atmospheres and furnace practices 
which will keep these changes to a minimum or at least 
will control the changes to obtain the desired result. 

Certain basic practices will be briefly discussed in 
an attempt to point out possible reasons for variations 
in results from various plants using the same basic at- 
mospheres. It is understood that there are many varia- 
tions in furnace type and design which also alter the 
results using the same basic atmospheres. However, 
certain common practices apply to a great variety of 
designs. The common problems briefly discussed here 
deal with purging, amount of atmosphere used, seals, 
distribution of atmosphere and pressures. 


PURGING 


Aside from initial purging required for safety reas- 
ons when using combustible type atmospheres which 
was discussed above, there is a definite amount of purg- 
ing required to obtain required purity of atmosphere 
before starting to heat the metal. 

In annealers using inner covers, purging of air from 
under the cover should be done until oxygen content is 
less than one per cent. This requires between 4 and 5 
complete changes of the net volume of the gas space be- 
tween the inner cover and the charge. This volume can 
be calculated and this together with rate of atmosphere 
feed used will determine time required for purging. 

As an example, if the net open space between charge 
and cover is 50 cu ft and desired purging time is one 
hour, then 250 cu ft per hr of atmosphere would be the 
flow rate required to allow 4 to 5 volume changes before 
heating. If longer times were available for purging, low- 
er flow rates could be used. 


ATMOSPHERE CONSUMPTION 


In annealing using inner cover, a certain minimum 
flow rate is required to sweep out all vapors, drawing 
compounds, water vapor formed, etc., during the early 
part of the heating cycle in order to eliminate the 
effects of these impurities when the steel approaches 
its annealing temperatures and to eliminate harmful 
chemical reactions which usually do not take place until 
higher temperature levels are reached. Most oil impuri- 
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ties and products from drawing compounds, etc., will 
vaporize off at temperatures of 700 F and less. Hence, 
atmosphere flows during the earlier portions of the 
heating up cycle should be sufficient to purge out these 
vapors and a clear color to exhaust atmosphere should 
be obtained before hottest portions of the steel reach 
approximately 700 F. Experience with the actual 
charge and furnace used will dictate what the actual 
value of the flow rate should be to attain this “sweep 
out.” Insufficient flows during this portion of the cycle, 
which leave this vapor still mixed with atmosphere at 
the higher temperature, will result in carbon or soap 
compounds being “baked” into the surfaces of the 
steel and its color and appearance will not be very 
acceptable no matter how good the atmosphere itself is. 


SAND SEALS AND LIQUID SEALS 


Use of inner covers with sand seals at base of the 
cover requires a certain minimum flow to give off atmos- 
phere to insure against back diffusion or leakage of 
atmosphere outside the cover back into the inner 
cover. 

Of greater importance is the pressure actually exist- 
ing under the annealing cover. To insure against back 
diffusion through the seal, or actual back flow through 
the seal due to any small leaks in the cover (particu- 
larly the upper portion) the pressure under the cover 
should be greater than any possible chimney action. 
The necessary pressure is a function of the height of the 
inner cover. 

An approximate safe rule to follow to insure sufficient 
operating pressure to prevent inward leakage is 0.1 in. 
of water column for every foot of height of the inner 
cover. This usually means at least 0.5 in. of water 
pressure underneath the inner cover. 

It should be noted that proper measurement of the 
actual pressure inside the inner cover cannot be made 
by tapping the inlet atmosphere line leading to the 
cover, since there is always a pressure drop in this line 
between the tapped point and the inner cover due to 


Figure 12 — This photomicrograph of bright annealed 1.25 
per cent carbon steel strip is shown at a magnification 
of 500 times. 
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flow of the atmosphere. To properly measure the static 
pressure under the inner cover, a separate pipe should 
lead to the inner cover and the pressure manometer 
should be connected to this pipe. This is a static pres- 
sure connection only and no flow exists. 

When maintaining the required minimum pressure, 
the amount of atmosphere required will vary with the 
depth of seal and particle size of sand used. Using a 
very fine grade of sand and about 5 in. of depth of 
sand, the average consumption will be about 5 efhr per 
lineal foot of sand seal. 

However, in estimating overall atmosphere require- 
ments it is better to allow for flow rates of 8 to 10 cfhr 
per lineal foot of seal. This takes care of the variables 
associated with size of particles of sand, height of 
cover, minor cover leakage and imperfect maintenance 
of sand to proper depth. 

In the case of liquid type inner cover seals, the pres- 
sure maintained under the cover should also be at least 
0.1 in. of water for each foot of cover height in order 
to insure against undue contamination through leak- 
age paths in the cover should they exist. In this case. 
however, the flow rate can be cut down to very smal! 
values or even be shut off (by closing valve on exhaust 
side) after vapors etc., have been properly purged out 
during heating up cycle. 

For best control of quality in annealing high carbon 
steels, liquid seals are to be preferred over sand seals 
since control of atmosphere purity is easier to maintain. 
If sand seals are used, the higher flow rates of 8 to 10 cfhr 
per lineal foot of seal are better from standpoint of con- 
sistent control of quality of product when considering 
high carbon and alloy steel annealing without decar- 
hurization. 


DISTRIBUTION OF ATMOSPHERE 


AMONG FURNACES 
In many instances, troubles are encountered when 


feeding controlled atmospheres to annealing furnaces 


Figure 13 — The equipment shown will give proper distri- 
bution of atmosphere to several bases. 
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due to uneven distribution of the amount of atmosphere 
to each furnace. These troubles are usually due to in 
sufficient pressures in the header feed pipes or too small 
a header pipe. Also lack of measurement of conditions 
of flow and pressure at each inner cover will cause irreg- 
ular results. The equipment required to do this is sim 
ple and cheap compared to cost of furnace equipment 
and compared to operating losses due to lack of con 
trol. 

Figure 13 illustrates schematically the elements of 
equipment which should bé an integral part of each 
base position and to make the flow to each base inde 
pendent of flow settings to other bases from the same 
header. This consists of a pressure regulator, visual 
tvpe flowmeter, and pressure manometer at each base 
position. It is desirable to connect downstream side of 
the pressure regulator so that it is responsive to the 
pressure under the inner cover. Also as mentioned 
above, the pressure should be measured from under 
the cover and not in the inlet feed pipe. 

Proper distribution presumes proper size of header 
pipes and sufficient header pressure to get maximum 
flow rates required. In general, the area of the header 
pipes should be at least twice that of the total area of 
feeder pipes to each base. Average pressures in header 
pipes should be at least 4 to 6 0z per sq in. in order to 
insure sufficient drop through regulators at each base 


position to get good regulation. 


A UNIVERSAL ANNEALING FURNACE 


Omitting stainless steels from consideration it will 
be noted throughout the discussion of various applica 
tions, that atmosphere la can readily be applied to 
wide range of annealing processes and both low and 
high carbon steels, and silicon steels. 

The idealized atmosphere for a wide range of steel 
annealing applications would be one to meet the fol 
lowing requirements: 

1. Low in cost. 


2. Generated from readily available fuel gases. 

3. Relatively inert, no combustion hazard. 

4. Non-oxidizing. 

5. Non-decarburizing. 

6. Chemically active enough to overcome oxygen, 


impurities but inert enough with slow reaction 

rates to eliminate sooting and etching through 

out the entire annealing temperature range. 

Atmosphere la with ratio of fuel to air adjusted to 

give around $ to 4 per cent CO and corresponding hy 
drogen content comes very close to fulfilling all of the 
above requirements. The principal purpose of this 
paper was to summarize developments in applications 
of controlled atmospheres. From this survey it would 
appear that atmosphere 1a offers promise of much wider 
use In annealing applications for a wide range of steels. 
It can serve as an excellent “base” gas atmosphere for 
a wide range of annealing applications in various 
phases of the steel industry. It appears that new de- 
velopments in applications will tend to center around 
use of this type of “base” gas with minor modifications 
or additions of other gases to make it suitable for 
specific process applications. 
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Combustion Department, Bethlehem Steel Co., 
Lackawanna, N. Y. 

GEORGE J. CAMPBELL, Assistant Fuel Engineer, 
Bethlehem Steel Co., Sparrows Point, Md. 

J. L. KOZMA, Lee Wilson Engineering Co., Inc., 
Cleveland, Ohio. 

NORMAN B. JONES, Section Engineer, Industrial 
Heating Engineering Division, General Electric 
Co., Schenectady, N. Y. 

Cc. E. PECK, Manager, Industrial Heating Engi- 
neering, Westinghouse Electric Corp., Mead- 
ville, Pa. 


Arthur S. Merrow, Jr.: At the Lackawanna plant we 
have thirteen of these atmosphere gas generating units, 
ten of them conventional units supplying a gas with an 
analysis of 5.5 per cent CO, and 8 per cent CO, and a 
dew point of 42 F. We have three of the generating 
units classed as la which is completely burnt gas with 
the CO. being removed in auxiliary stripping equip- 
ment, and an electrodryer giving a dewpoint of—50 F. 
These are located in our new bar annealing depart- 
ment. 

Three of our carbottom annealing furnaces are 
equipped for natural gas enrichment of the atmosphere 
gas. I wonder if you have had any experience with this 
enrichment? If so, what applications does it have in 
the annealing of bar steel? 

George J. Campbell: The steel industry’s largest 
tonnage of annealed steel is cold strip annealing of 
sheets and cold strip annealing of tin plate. This ton- 
nage falls in a low carbon group which should require 
the simplest of all atmospheric applications. Because 
of the large tonnage involved, it follows therefore that 
it is of the greatest concern to a higher percentage of 
individuals using prepared atmospheres. As pointed 
out the application should be simple and the problems 
few. However, there are still a few problems left, and 
I would like to ask Mr. Peck what his experience has 
been on the following: Coil strip and flat annealed 
sheets — the strip is rolled in the cold mill with either 
mineral oil or sperm oil. It is not scrubbed but is an- 
nealed with small amounts of residual oil present. The 
result is a soft light soot deposit on the outer wraps and 
near the edges of the inner wraps. The prepared atmos- 
phere is similar to No. 2 or 51% per cent COs, 81% per 
cent CO, 13 per cent hydrogen and the balance nitrogen, 
the mixture having a dew point of 54 F. 

Will some other prepared atmosphere clear up this 
sooty condition especially on the inner wraps at the 
edges? 

I would like to point out that we are using special 
large atmosphere gas lines to these inner covers, how- 
ever, our aim is not to use more, but less prepared at- 
mosphere. We would like to change our gas composi- 
tion in order to correct the condition. 


86 


With cold strip tin and black plate, using the same 
prepared atmosphere as noted above, no particular 
problem exists as to brightness or appearance of an- 
neal. However, the industry is concerned with edge- 
center-edge corrosion resistance of tin plate. The vari- 
ation from center to edge of tin plate, both hot dipped 
and electrolytic, is attributed to the prepared atmos- 
phere used in annealing coils. 

The question is what kind of prepared atmosphere 
will eliminate or even partially correct edge center edge 
corrosion of tin plate? What has been Mr. Peck’s ex- 
perience along this line and what results based on 
prune tests have been accomplished so far? 

J. L. Kozma: I agree with Mr. Peck on his points of 
operating practice and wish to state that our operating 
experience indicates that correct rates of gas flow and 
proper inner cover pressures above atmospheric, to re- 
duce oxygen diffusion, is of great importance in opera- 
ting practice, particularly in the annealing of high car- 
bon and alloy steels, in order to eliminate surface de- 
carburization. 

Our experience also has been that in the annealing 
of high carbon or alloy steel material, liquid seal inner 
covers are preferred rather than sand seal covers, as 
with a liquid seal inner cover, atmosphere loss and air 
infiltration inward through the seal is prevented. On 
our circular bell type furnaces the sealing liquid is a 
high flash point oil, which is cooled by means of re- 
circulating water in an adjacent channel seal. 

On our liquid seal furnaces an internal pressure of 
about 0.5 in. water column is maintained by means of 
a reduced pipe section on the end of the atmosphere 
discharge pipe from the annealing base. A fixed ori- 
fice discharge area of this type provides consistent 
internal pressures on all charges annealed, providing 
that the inlet gas flow is constant. However, on sand 
sealed inner covers in many cases most of the atmos- 
phere gas is discharged or circulated through the sand 
seal as Mr. Peck stated. 

Since it is impossible to pile the sand to uniform 
height on each and every charge, and the care exer- 
cised by the various operators in sealing the inner 
cover differs, the internal pressures vary. Under these 
conditions consistency in results is impossible. 

I can add that atmospheres of the inert types listed 
in the paper also have applications to be used as a 
varrier gas in such processes as carbon restoration or 
skin recovery. These processes are now being carried 
on commercially by a few manufacturers in their an- 
nealing process. The carrier gas in this process is en- 
riched with one of the hydrocarbon gases to provide 
a carbon balance suitable to restore the carbon in the 
existing decarburized surface areas. The gas in this 
application is higher in carbon potential than that re- 
quired for decarl free annealing. 

The control and operation of the gas generating and 
furnace equipment in the carbon restoration process 
is similar in most respects to that of the annealing 
process. Experimental development of the carbon res- 
toration process has been carried on by us and others 
in this field of endeavor. Results obtained indicate 
very successful possibilities for the process. 

I would like to ask if there are any rule of thumb 
formulas used in determining combustion chamber 
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lengths for gas generators, possibly in respect to diam- 
eters? How important is chamber length and type of 
catalyst used in order to complete combustion reac- 
tions within the chamber? 

What noticeable effects, if any, might be observed 
on steel being bright annealed and slow cooled to low 
temperatures, if the gas generator supplying the gas 
should be found too short in length, although chamber 
temperatures of 2000 to 2200 F are maintained? 

Norman B. Jones: A new development is the combi- 
nation equipment consisting of the atmosphere conver- 
ter and the CO. remover equipment all combined in 
one unit which is sent out complete from the factory 
piped and wired, ready for water and electrical con- 
nections to be made in the field. The CO. boiler is in- 
corporated as part of the combustion converter and acts 
as a recuperator and as a cooling means for the com- 
bustion converter. 

C. E. Peck: Mr. Merrow asks a question concern- 
ing enrichment of the atmosphere gas with natural 
gas, and applications in the annealing of bar steel. 
The necessity for and the amount of enrichment to 
prevent or control decarburization depends on the 
type of carrier gas atmosphere and furnace used. 

For example using conventional combusted atmos- 
phere designated in the paper as No. 2 in a sand seal 
type cover furnace, the approximate amount of en- 
richment necessary when annealing some medium car- 
bon alloy bar stock at 1450 F to prevent decarburiza- 
tion was 20 to 25 per cent by volume of natural gas. 
In this case, the interior of the furnace around the 
charge becomes a secondary gas reaction chamber 
and the gas composition and dew points tend toward 
a composition which is in equilibrium with the carbon 
content of the steel. Use of this carrier gas which in 
itself is decarburizing to the medium and high carbon 
steels is not desirable, since enrichment is large in 
amount and secondary gas reactions in the furnace 
cause very unstable conditions resulting in variable 
results on the steel as soon as one variable in the 
process is changed only slightly. 

A better answer is to use a non-decarburizing neu- 
tral gas atmosphere such as 1a and enrich it with a small 
amount of hydrocarbon gas. (This method is also men- 
tioned by Mr. Kozma in his discussion.) In this case 
using a furnace where the atmosphere can be reason- 
ably maintained the amount of hydrocarbon enrich- 
ment can be limited usually to a value of from 3 to 5 
per cent of the volume rate of gas atmosphere make- 
up to the furnace. Such a practice in general should 
prevent decarburization of bar stock in long cycle 
annealing using cover type furnaces or properly sealed 
car bottom furnaces. 

Mr. Campbell raises some questions on control of 
soot deposit on cold rolled strip steel during annealing. 
Soft light soot on the outer wraps of the coil could be 
due to an intergas reaction where the metal surface 
acts as a catalyst to partially decompose CO into CO. 
and free carbon. This reaction takes place during the 
slow cooling of large batches of steel, particularly at 
temperatures of 1000 to 1100 F and is accelerated when 
the dew point of the atmosphere is relatively low. This 
same phenomena can occur to a limited extent at the 
edges of the wraps of the coil. 
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In other words, it is possible to get a light soot deposit 
on the steel from carbon resulting from gas reaction 
even though the steel itself is perfectly clean going 
into the furnace. 

In general, carbon deposit from either the sperm or 
mineral oil which is in the pores of the sheet steel from 
the cold rolling process will not cause soot deposition 
on the steel, if sufficient gas atmosphere is used during 
the early stages of the heating up cycle to thoroughly 
sweep out all of the oil vapor as it comes off and before 
the steel reaches temperatures of 800 to 1000 F. 

Since Mr. Campbell points out that their practice 
leans toward using ample gas, it would appear that 
soot deposition could be due principally to gas reaction 
rather than oil. To remedy this, the air gas ratio of the 
generator should be adjusted to a little lower value 
of CO and He while maintaining the same dew point 
of the atmosphere. 

Concerning Mr. Campbell’s question on atmos- 
pheres suitable for annealing tin plate to eliminate or 
minimize variations in edge to center corrosion resist- 
ance, practical results indicate that the CO. free dry 
neutral, high nitrogen gas classified as la in the paper 
does a better job than the conventional reducing at- 
mosphere No. 2. One of the discussers enlarged on this 
in his verbal comments by stating that in addition they 
took steps to remove the small amounts of CO so that 
fundamentally the best atmosphere was a dry nitrogen 
hydrogen mixture with nitrogen the predominant 
element, and sufficient hydrogen (5 to 10 per cent) to 
insure good reducing properties and eliminate any oxi 
dation. Such an atmosphere can be produced also by 
burning dissociated ammonia but when large quanti- 
ties of gas are used, the special treatment of fuel gas 
sources provides a cheaper source of the nitrogen hy- 
drogen mixture. The fundamental atmosphere for this 
application appears to be one containing no oxidizing 
or carbon bearing components in the gas. This means 
that H2O, CO. and CO should be taken out of the 
gas. Although the equipment required to produce such 
a gas is much more elaborate and expensive than the 
type used for the production of more conventional re- 
ducing gas mixtures, it is apparently justified for large 
scale tonnage batch annealing of tin plate using pres- 
ent furnace equipment and processing methods. 

Mr. Kozma asks some questions on proportions of 
gas generators. In general for the generators used to 
make a reducing gas such as atmosphere No. 2, a reac- 
tion time of 2 to 3 seconds should be allowed in the 
generator and an efficient catalyst such as nickel im 
pregnated refractory should be used to insure com 
plete reaction to give maximum Hz, and CO. 

On gas generators, which operate at all times at lean 
ratios, the use of a catalyst is not necessary, but use of 
broken refractory pieces in the combustion chamber 
is desirable to completely mix and react with any 
trace oxygen. 

If the generator is too short from the stand point of 
reaction time and catalyst, then the resultant gas con- 
tains excess free methane and is not reacted with 
available oxygen in the generator. Such a gas can 
promote soot deposition on the steel or in extreme 
cases there is possibility of trace oxygen which would 
discolor the steel. 
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A TIE problem of lubrication as applied to the indus- 
try has become more complex and important wi h the 
advances made in production equipment and methods. 

The rolling mill itself, whether a single or multiple 
stand installation, has probably, from a lubrication 
standpoint shown the greatest improvement in design, 
construction, and operation. It is actually the key to 
production and as such must produce a product con- 
tinuously to very close tolerances. To accomplish this 
the designers and builders have developed the modern 
rolling mill as we know it today. This accomplishment 
is the combined effort of the operators and the manu- 
facturers of the component parts that go to make up a 
complete rolling mill. Throughout all of the develop- 
ment work, lubrication has played a most important 
part. This fact can be recognized by the changes made 
in the design and construction of the reduction gears 
and pinion stands. The open gear drives of the older 
mills have been totally enclosed in order to provide a 
continuous supply of lubricant and thus minimize wear 
and cool the bearings and gears. The oil-film type of 
roll-neck bearing introduced to the industry was made 
possible by providing positive means for maintaining a 
constant supply of oil for lubrication and cooling. 

Circulation oiling and centralized pressure grease 
systems have been developed to replace manual appli- 
cation and to provide a continuous supply of lubricant 
to all moving parts. Consequently the lubrication sys- 
tems are as much a part of the rolling mill assembly as 
any of the mechanical parts, and therefore require spe- 
clalized attention to assure trouble-free operation. Oil, 
when used asa lubricant, serves the dual purpose of pro- 
viding lubrication and is a medium for carrying away 
the heat developed during the rolling operations. 
Grease fundamentally serves the single function of pro 
viding lubrication. 

Lubrication and rolling mill maintenance are so close 
ly allied that in the study of the problems involved it 
should be considered necesssary to correlate mainte- 
nance work in the analyses of lubrication results. The 
relationship between maintenance and lubrication costs 
has no particular significance because, for the most part, 
maintenance costs are so much greater than the cost of 
lubricants that it is practically impossible to interpret 
one in terms of the other. However, the type of mainte 
nance necessary is important and should be analyzed 
from the lubrication standpoint. 

In the selection of the lubricants, recommendations 
are interpreted first in terms of physical analyses. This 
provides the operating personnel with information nec- 
essary to assure them that the oil viscosity or grease 
consistency is within the range needed to lubricate the 
equipment involved. There are, however, the influences 
of certain operating factors on the lubricant that actu- 
ally dictate the selection of the product to be used. 
Probably the most important of these operating factors 
are speeds, temperatures, loading, contamination, and 
consumption. 

The primary purpose of a lubricant is to reduce fric- 
tion between moving parts in order to minimize wear 
and permit continuous operation. In reducing friction, 
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LUBRICATION OF 


.... lubrication of a modern rolling mill 


is a complex problem, and the various 
components of the mill each require their 
own system designed for the lubrication 


problem which must be overcome.... 


ietallic friction is replaced by fluid friction and the heat 
developed in overcoming this friction affects the oper- 
ating temperature of the lubricant. 

in considering the results obtained in problem analy- 
ses, it is seldom that complete lubrication failures occur. 
This condition would probably be due only to stoppage 
of the lubricant to the bearings or gears involved and 
would manifest itself in a very short time as an exces- 
-ive temperature rise, ina matter of minutes, and would 
he followed very shortly by equipment failure. The ma- 
jority of lubrication problems are the result of what 
might be considered partial lubrication failure. Such 
failures will not in most cases become evident immedi 
ately, but require considerable time before the effects 
are noticed. A thorough understanding of what happens 
to the lubricant in service and an intelligent interpre 
tation of the changes from the original characteristics 
of the lubricant will indicate, long before actual me- 
chanical failures occur, whether lubrication ts satisfac- 
tory. When oil is used, its condition and changes in 
characteristics should be observed closely from the time 
a new charge starts in service. However, when large ca- 
pacity systems are involved, six months to a year, or 
longer, may elapse before any conclusive evidence will 
hecome apparent. 

Several separate circulation oiling systems, requiring 
different types of oil, are necessary to lubricate ade- 
quately the present day rolling mill. The mill driving 
motor and motor-generator sets are lubricated either 
from a central system or from the pedestal reservoir of 
each bearing. The volume of oil for these applications 
is usually large but the consumption will be small. Oil 
leakage at the bearings must be eliminated to prevent 
damage to the windings. All of this equipment is located 
or equipped to operate in a clean atmosphere. The 
motor-generator sets and, in some cases, the mill driv- 
ing motors are installed in separate rooms where the 
ventilating air is kept clean. 

The oil for this application is, due to the location of 
the equipment, not subject to any unusual contamina- 
tion. Therefore, operating temperature is the major 
factor influencing changes in lubricant characteristics. 
First indications that changes are taking place in the oil 
are shown by an increase in neutralization number, 
darkening in color, and increase in viscosity, followed 
later by sludging. All of these changes are the result of 
oil oxidation, the rate of which increases at elevated 
temperatures. The major portion of oil circulating 
through the bearings acts to keep them at a uniform 
temperature. The bearing outlet oil or reservoir temper- 
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ature will be influenced by speed, temperature of the 
journal, and localized hot spots, and will be somewhat 
lower than some of the spot temperatures to which the 
oil is subjected. The oil selected for this application 
should be well refined turbine-oil type with long life 
characteristics. When the oil first goes into service it is 
advisable to make frequent analyses in order to observe 
the changes taking place. Any unusual increase in neu- 
tralization number, or darkening in color, will generally 
indicate an abnormal temperature some place in the 
system which should be located and corrected as soon 
as possible. The amount and nature of sediment are of 
importance during the initial stages of operation. Any 
material other than atmospheric dirt would probably 
be bearing metal and would indicate a misfit bearing. 
Later the sediment would show evidence of deposit 
forming sludges. 

If a circulation system is equipped with continuous 
filtering equipment, the amount of sediment should 
show little tendency to increase. However, on those sys- 
tems not so equipped the amount of sediment shown by 
analysis will be helpful in determining when the oil 
should be taken out of service for filtering to remove 
the accumulated dirt. 

The reduction gears and pinion stands present an- 
other lubrication problem. These units may be separate 
or combined together in a single gear case. In some few 
cases, the pinions are driven directly from the motors 
with no intermediate reduction gears. In general, these 
units are lubricated from circulation systems. 

The loading on reduction gears is usually not as 
heavy as that on the pinion stand gears. Also, the shock 
load from the mill is absorbed through the pinion 
stand gears and coupling which reduces the effect of 
that load on the reduction gears. The selection of the 
lubricant for these units lies basically between a straight 
mineral oil or a high-film-strength type of lubricant. 
The choice generally speaking is made on the basis of 
gear-tooth loading. 

There does not seem to be any clear cut dividing line 
from a loading standpoint between where a high-film- 
strength lubricant should replace a straight mineral oil. 
However in general, reduction gears can be lubricated 
satisfactorily with oils that do not contain film-strength 
additives, whereas pinion stands need the high-film 
strength lubricant. 

There are a number of advantages in selecting an oil 
that does not contain high-film-strength materials, the 
principal one being-to reduce the amount of mainte- 
nance necessary to keep the oil in serviceable condition. 
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High-film-strength characteristics are obtained by in 
corporating materials into an oil. These materials by 
nature do not improve stability properties. 

Selection of the viscosity necessary for a particular 
application is made initially on the basis of experience, 
taking into account speeds and ambient temperatures. 
In gear lubrication, it is desirable to maintain the high 
est viscosity possible at the lowest possible operating 
temperatures. Induced heat and continuous circula 
tion and churning of the lubricant in the gear case will, 
because of the internal friction of the oil, tend to increase 
its operating temperature until a more or less balanced 
condition is reached. Consequently, high viscosity prod 
ucts will operate at higher temperatures. As the operat 
ing temperature increases, the rate at which the lubri 
cant tends to oxidize also increases, with resulting in 
crease in viscosity and operating temperatures. Thus a 
vicious cycle is created. Here again, the changes in the 
lubricant characteristics do not take place immediately. 
Therefore if proper observations are made from the time 
a lubricant first goes into service, the operating charac 
teristics of the system will indicate whether the correct 
selection has been made. 

Periodic examination of the gear teeth, starting 
after the initial run-in period, will indicate whether 
there is excessive wear, metallurgical defects, or mis 
alinement. Misalinement is one of the most common 
causes of gear troubles encountered in mill operation. 
When this occurs the load will only be carried on a por 
tion of the gear teeth. In examining the gear teeth, the 
heavily loaded area can be identified before any de 
structive wear occurs. Usually this area first becomes 
evident as a bright spot above or below the pitch line 
at one end on the load side of the tooth. This bright 
spot will fade away to a dull appearance over the re 
maining tooth length. In extreme cases of misalinement, 
a similar bright area will be evidenced on the back side 
of the tooth at the opposite end from the spot on the 
load side of the tooth. Excessive wear, metallurgical de 
fects, or misalinement can be corrected if analyzed 
properly at the start. 

The operating temperature and the change in vis 
cosity over a period of time are the principal factors to 
consider in determining whether the original viscosity 
is correct. In practically all cases, the temperature of the 
lubricant leaving the gear case will be higher than the 
entering temperature. This difference in temperature 
should remain fairly constant except as influenced by 
changes in surrounding atmospheric temperatures. If 
however over a period of time the temperature differ 
ence increases, a corresponding increase in viscosity can 
be expected to continue and can best be corrected by 
dropping below the viscosity of the original product, 
thus reducing the effect of internal friction on oil tem 
perature, 

Oils in gear systems will, in most cases, be subject to 
more dirt contamination than the motor bearing sys 
tem. Consequently more attention should be given to 
the accumulation of sediment which, if found to be in 
creasing, will indicate that the oil should be filtered for 
dirt removal. These systems are seldom subject to 
water contamination, consequently there will be no 
emulsion problems. Often visual inspections of the oil, 
supplemented by laboratory analysis, and an examina 
tion of gears and gear cases for deposits are sufficient, 
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when compared with previous inspections and analyses 
to determine whether the changes taking place are ab- 
normally rapid. 

Service evaluation of changes in high-film-strength 
lubricants are more difficult to analyze. Usually the 
products are black or very dark in color which makes 
it impossible to make any significant visual inspection. 
The composition of the product is such that the neu- 
tralization number will have little meaning. Therefore, 
the important tests to consider are viscosity, film 
strength, sediment, and nature of sediment. There are, 
however, certain operating factors which are fair indi- 
cations of the changes taking place in the lubricant. The 
operating temperature and temperature increase have 
been mentioned. In nearly all cases, systems using this 
type of lubricant are equipped with filters. Substantial 
increase in pressure drop across the filter is most likely 
due to an excessive accumulation of dirt or sludge. By 
observing the filter operation, the frequency of clean- 
ing, and type of material removed from the filter a 
reasonable analysis of the changes taking place can be 
made. 

In some few cases, pinion stand systems may be sub- 
ject to water contamination. Although such occasions 
are rare, it should be recognized as a possible problem 
and the necessary procedures established to determine 
when contamination with water occurs. In general, 
methods for determining the presence of moisture in 
lubricating oils are relatively simple and do not require 
the services of highly trained technicians in making the 
determinations. This particular phase of the contami- 
nation problem will be discussed more in detail later in 
connection with oil film bearing systems. 

Screw-down drives in modern rolling mills are de- 
signed for bath or circulation oiling, and the trend now 
is toward the use of products similar to those used in 
pinion systems. Roll pressure adjustment is often nec- 
essary during mill operation, thus causing a difficult and 
heavily loaded condition on the gear teeth. The gear 
movement is slow and the travel, when adjustment is 
made during operation, is very short. 

The oil film type of bearing used extensively for roll- 
neck bearings presents an interesting and critical lubri- 
cation problem. The oil serves as a lubricant for the 
bearings and as a medium for carrying away the heat 
developed during the rolling operation. The bearings 
are designed and constructed so that there always is 
a constant supply of oil available to provide full fluid 
film lubrication while the rolls are turning. Oil pockets 
or reservoirs are machined into the bearing bushing and 
are always full of oil. Practically all of the oil entering 
the bearing passes through these pockets or reservoirs 
as it circulates through and around the bushing for cool- 
ing purposes. 

The actual lubrication of the bearing is relatively 
simple since, as stated before, a positive supply of lub- 
ricant is always available; however, when the mill is 
started from standstill, the bearings actually are opera- 
ting under conditions which approach boundary lubri- 
cation until the fluid film is established. The start-up 
period is, from a lubrication standpoint, the most criti- 
cal. There have been occasions where bearings removed 
from the rolls have shown evidence of wiping, but with 
no indication of when that wiping occurred or that it 
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had interfered with operation. If there is no increase 
in operating temperatures, it is quite possible that this 
wiping may have occurred when the mill was started 
with an excessive screw pressure which would produce 
deformation of the bearing metal similar to that pro- 
duced in the actual cold-rolling process. 

Since the oil used to lubricate the bearing also acts to 
cool it, it must of necessity not deteriorate in service to 
a point where sludge or deposits are left in the pas- 
sages provided for circulation through the bearing. On 
mills using water as a roll coolant, the bearing oils are 
subject to water contamination. Both types of oil 
flooded bearings include in the assembly seals to con- 
trol both water and oil leakage. However, at times re- 
gardless of the care taken in the bearing assembly when 
rolls are changed, water will leak past the seals into the 
system. Continuous circulation of the oil and contami- 
nating water through the system will eventually result 
in the formation of persistent types of emulsions. If 
the water leak is not corrected or means taken to remove 
the water from the system, either periodically or con- 
tinuously, inadequate lubrication and cooling will re- 
sult. It is, as stated before, an easy matter to detect 
the presence of water in the oils used for the oil film 
type of bearing. These oils are, for the most part, trans- 
parent; however, when contaminated with water they 
will become quite cloudy, turning to a decided yellow 
color as emulsification progresses. The color change 
does not indicate the actual quantity of water in the oil. 
Furthermore, high-film-strength lubricants in the ma- 
jority of cases will show little or no change in color 
even when contaminated with a large percentage of 
water. However, it is relatively easy to measure the 
quantity of water present. The test described in the 
standard ASTM procedure can be made by any oil- 
system attendant, the results comparing favorably 
with those obtained by any skilled laboratory techni- 
cian. This is one of the few tests which the oil-system 
attendants can make regularly without leaving their 
posts, thus giving them a check on a particular type of 
contamination which may be constantly changing and 


The development of the modern high speed tandem mills 
was largely dependent upon development of adequate 
lubrication systems. 
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which may reach emergency proportions in a few hours’ 
time. There are cases when water removal from the oil 
‘an be accomplished without too much difficulty. The 

usual procedure is to heat the oil in an idle tank to 

approximately 180 F and hold it at that temperature 

for several hours, then, with the heat shut off, the oil 

is allowed to cool and settle. Separated water can be 

drained from the bottom of the tank. There are times, 

however, when this procedure will not effectively break 

the emulsion and water will not settle out. When this 

condition develops, it is necessary to add material to 

assist in breaking the emulsion. There are several of 
these materials available that give satisfactory results. 
In general, they are added after the oil in the system 

becomes emulsified. There is no substantiating evi- 
dence that these materials added to the oil before emul- 
sification are of any particular benefit. 

Materials to assist in breaking the emulsion should 
usually be added three or four hours previous to the 
mill shutdown so that it will be thoroughly mixed 
with the oil in the system. This is necessary since the 
quantity added is very small, ranging between 0.10 to 
0.25 per cent. This material can be added in a number 
of places in the system; however, the most effective 
places will be either through the return line at one of 
the bearings or through the priming point on the main 
oil circulating pump. Emulsions formed in the system 
are complicated in nature, but from the standpoint of 
operating personnel, it is not necessary to go into all 
details of the mechanics and chemistry of the emul 
sions. The emulsions formed result from the fact that 
oil, water, and various types of emulsifying materials 
are mixed together through the pumps, valves, bear- 
ings, etc. Emulsifying materials are finely divided dirt 
and steel particles, products of oil oxidation, and re- 
action products resulting from products of oil oxidation 
and solid contamination in the oil. Considerable prog- 
ress has been made by the petroleum industry in re- 
ducing the products of oil oxidation which promote 
emulsion formations in the system. This has been done 
without affecting the essential characteristics of the oil 
either as a lubricant or as a cooling medium. 

In addition to the equipment lubricated from cir- 
culation systems, there are also a number of applica- 
tions requiring grease lubrication. The centralized- 
pressure grease systems, both manual and automatic, 
have been developed to the point where grease can be 
supplied to various bearing surfaces at a controlled 
rate approximating that obtained with circulation sys- 
tems. Unlike circulation system lubrication, the grease 
dissipates little or no heat. The grease at times is sub- 
ject to contamination of water, dirt, roll coolant, and 
steel dust. The operating conditions and contamination 
are determining factors in the frequency with which 
grease must be applied to bearings. Here again, the 
lubricant itself will, if properly examined, indicate 
whether the lubrication as applied is adequate. If the 
temperature is high enough to soften the grease to a 
thin fluid state, it is necessary to apply the grease more 
frequently and in larger quantities or change the type 
of grease used. If solid contamination is excessive, the 
grease in the bearing will tend to stiffen considerably. 
If this condition develops, a laboratory analysis is nec- 
essary to determine the cause of stiffening. If it is solid 

contamination, the ash content will be quite high and 
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an examination of the ash will show evidence of iron 
oxide and bearing metals. 

There are many other points on a rolling mill as- 
sembly which are important from a lubrication stand- 
point. However, the paper just presented has been 
confined to applications which the author believes best 
illustrate the complexity of the problem. An attempt 
has been made, in a limited time, to show the factors 
which influence the selection of products and the im- 
portance of properly interpreting the changes taking 
place in the lubricants as they continue in service. 





PRESENTED BY 


LEO TACHOIR, District Engineer, Tide Water 
Associated Oil Co., Pittsburgh, Pa. 

L. E. LOVITT, Socony-Vacuum Oil Co., Inc., 
Pittsburgh District, McKees Rocks, Pa. 

Cc. E. PRITCHARD, Chief Lubrication Engineer, 
Republic Steel Corp., Cleveland, Ohio 

T. R. MOXLEY, Superintendent of Maintenance, 
Wheeling Stee! Corp., Steubenville, Ohio 

WILLIAM H. MANDY, Lubrication Engineer, 

Texas Co., Pittsburgh, Pa. 


Leo Tachoir: Mr. Lovitt said it is desirable to use an 
extreme-pressure lubricant in pinion stands. I think we 
all agree, but has he ever determined the load on these 
mill pinion teeth? Second, has he ever determined the 
shock load value on these pinion teeth? Third, has he 
ever encountered load pressures that were in excess of 
the protection offered by extreme-pressure lubricants? 

L. E. Lovitt: There have been many calculations 
made on loading gear teeth. This loading varies over 
quite a wide range, based either on actual mill loads or 
rated motor loads. To the best of my knowledge, the 
loads have not exceeded the range of the extreme- 
pressure lubricants. 

Leo Tachoir: Have you ever determined some ac- 
tual value? 

L. E. Lovitt: One of the highest that I have encoun- 
tered is about 9000 lb per inch of face. 

Leo Tachoir: An extreme-pressure lubricant is not 
considered an extreme-pressure lubricant until it takes 
about 33,000 psi, and that being the case, if you have 
encountered only about 9000 psi. This is well under the 
range of an extreme-pressure lubricant, is that not 
right? 

L. E. Lovitt: The calculated load was about 9000 Ib 
per inch of face. But to determine the unit loading it 
is necessary to know or estimate the contact area. I 
mentioned the case of misalinement. There are cases 
where gears have operated under misalinement con- 
ditions where the load is carried on less than one- 
quarter of the full tooth face and lubricated satisfac- 
torily with straight mineral oil. 
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Member: Can you give us some idea of the relative 
values of what we have come to classify as conven- 
tional extreme-pressure lubricants for industrial use; 
for example, in pinion gear sets and the new all-pur- 
pose or universal gear lubricants which have appeared 
since the war and which conform to Government Spe- 
cification 2-105B? I find an increasing interest in the 
universal extreme-pressure gear lubricants and am 
wondering if this formula actually represents an im- 
provement over the fluid type extreme-pressure lubri- 
cant which has been in use for many years? 

L. E. Lovitt: I do not believe I can give you very 
much on that, because right at the moment I do not 
recall the details of Specification 2-105B. 

Member: I think without reference to the specifi- 
cation, we know that it is a stronger extreme-pressure 
base. The question asks whether or not a stronger ex- 
treme-pressure lubricant is necessary, or are the con- 
ventional types sufficient for present equipment? 

L. E. Lovitt: For the most part the conventional 
types of lubricants have been satisfactory for the ma- 
jority of applications. I do not recall offhand any ap- 
plication in steel mills where a more active type of ex- 
treme-pressure lubricant is required. There are a few 
probably, but, in general, the conventional type of ex- 
treme-pressure lubricants are satisfactory. 

Member: Would an extreme-pressure lubricant pro- 
tect the gears during that run-in period? I do not think 
from a pure lubrication standpoint that it would, be- 
cause that stream of cold working is taking place which 
causes the minute parts to spall out. After that as we 
all know in most cases fortunately the spalling stops or 
the small particles stop coming out of the gears and 
they may run for many years after that without further 
loss of metal. Some of these extreme-pressure lubri- 
cants do have qualities which may protect the surface 
chemical, and if that is the case they might prevent that 
original spalling of the metal, and we know we would 
all rather have a gear set which does not have those 
pockmarks in the faces of the teeth than a gear set 
which does have those pockmarked faces, because even 
though more metal does not spall out of those spots or 
out of the othér spots, there must be an actual loss of 
contact area and further wear is certainly more apt to 
develop, even though it does not take place for several 
vears. 

I do not know whether you can answer my question 
or not but I will try to sum it up again. Does the ex- 
treme-pressure lubricant protect the metal chemically, 
or is it a physical phenomenon? In other words, does 
it prevent original eorrosion? 

L. E. Lovitt: In general we have two classifications 
of extreme-pressure lubricants. One has no effect on the 
actual metal surface itself, and chemically deposited 
surface is put on the gear teeth actually from operation 
itself. There are changes that take place in the lubricant 
that place a protecting film on the teeth. 

The other general classification is one that is chem- 
ically active with the gear teeth material and probably 
a sulphide surface is developed on the gear teeth sur- 
faces. In one case you have, theoretically, no actual 
wear of the gear teeth, and in the other case you have 
controlled wear. 

C. E. Pritchard: We have experienced some tearing 
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or pitting on the surface of the gear teeth of unlapped 
pinions subjected to heavy duty service operation. 
This condition, we believe, has resulted because of the 
presence of localized high spots on the mating sur- 
faces, causing local hot spots with incipient seizure to 
take place. Hand grinding of these spots during the 
initial run-in period generally prevents any further 
progressive pitting of the tooth surfaces. Some added 
benefits might be obtained in these cases by increasing 
the extreme pressure qualities of the lubricant. How- 
ever for other than these abnormal conditions the gen- 
eral purpose mild extreme-pressure type lubricants suf- 
fice in every respect. 

T. R. Moxley: We master mechanics and mainte- 
nance men can do more to defeat the purpose of the 
lubricating engineer than anyone else. A great number 
of us still have the main bearing type of gear drive. 
The more modern type of antifriction bearings are fixed 
so you cannot change them; they are fixed and you can- 
not move them. But all you have to do is be a little bit 
negligent in the maintenance of the bearings in which 
these gears operate and the teeth will go bad fast, and 
the first thought is: “That lubricant is no good.” 

I can frankly say that I have never had a lubricating 
problem that was not solvable if the equipment was 
right. There is only one thing I want to ask: “Why do 
you not do something about being able to put breaker 
in the oil to reduce the water as it accumulates, and not 
wait until it gets up to 5, 6, or 7 per cent and then take 
it out. Whenever this can be done, that is going to help 
considerably on mills where there is water contam- 
ination. 

With a new bearing, where the seals are all in perfect 
condition, they will keep the oil out for a while, but 
eventually they wear a little bit, and water will creep 
in. Then, unless somebody is on the job, you have any- 
where from 5 to 10 per cent of water in the circulating 
system before you know it. So, if and when the day ap- 
proaches when breaker can be built in this oil so that 
water will drop out quickly, it will be of great benefit in 
keeping water contamination out of these oils. 

Maybe everyone does not have the same problems 
that we have. We have the oldest wide strip mill there 
is in the United States at Wheeling Steel. When that 
mill was built, the spindles between the pinions and the 
work rolls were the old convention four-wobbler type. 
They were not the universal spindles that we have to- 
day. Consequently, the mill was designed with the pin- 
ions close to the roll stands. Eventually when we in- 
creased the speed of the mill and put in new gear drives 
some years ago, the center distance of the brass slippers 
on the spindles is only 33 in. You can appreciate the 
amount of misalinement we have with a new pair of 
rolls in this mill. Naturally, with the rpm that these last 
three stands of the mill operate, we cannot hold lubri- 
cant satisfactorily in those spindles. We wrap them with 
leather, burlap, paper, and many other items, but due 
to the velocity of the revolution of that spindle, we 
cannot hold lubricant in the slipper brasses, as we call 
them. Of course, the manufacturer of these spindles 
has provided in the design ways and means for lubri- 
cating them, but you cannot shut them down every 
thirty minutes and pump lubricant into them. You 
have to keep them running. That is something to think 
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about: Give us a lubricant that will stay on, so that 
the centrifugal force will not throw it off. 


Mr. Lovitt spoke about practically all of the motor 


rooms being air-conditioned. Why should you have 
contamination in the bearings of machines in such 
locations? 


L. E. Lovitt: As a rule, you do not have. The major 


problem, fundamentally, is one of sludging over a long 
period of time. 

T. R. Moxley: The only sludging problem we have 
is in the circulating systems where water is the chief 
cause. 

L. E. Lovitt: Your sludge there is an emulsion, but 
over a period of time, with increased temperature 
sludge-forming materials will build up in an oil. The 
oils designed for that particular application have been 
refined to a point where they form a minimum of these 
sludges. 

T. R. Moxley: What is the foreign material that 
enters the bearing, and what can we do about keeping 
it out to prevent sludging? In other words, you say 
that the lubricant is built to withstand that. 

L. E. Lovitt: It is not the foreign materials that form 
the sludge but the products of oxidation that develop 
in the oil. The foreign materials contaminating the oil, 
however, may act as catalysts to increase the rate of 
oil oxidation. You will notice, if you have sludging, a 
varnish or lacquer-like deposit in the bearing cap, 
reservoirs, sides of the bearings, 2nd so forth. 

T. R. Moxley: Then continuous filtration would not 
take it out? In other words, in practically all circu- 
lating systems today you have built in with that sys 
tem a continuous filtering system. Should not this fil- 
tering system be adequate to take out this sludge? 

L. E. Lovitt: No. Some of the first sludge-forming 
materials are soluble in the oil at the operating tem- 
perature. 

T. R. Moxley: You could not take it out by filtering: 
it takes temperature to drop it out? 

L. E. Lovitt: It can be taken out by the activated 
earth-type filters. They will remove those materials. 

T. R. Moxley: My experience with these activated 
earth-type filters is that if you use them for the pur- 
pose of taking out sludge you will also take out your 
extreme-pressure quality material. 

L. E. Lovitt: With an additive oil, part of the addi- 
tive is removed. 

T. R. Moxley: Then that would not do any good. 

L. E. Lovitt: That is a debatable subject. In the 
activated earth type of filter, the amount of products 
of oxidation and additives that are removed is a di- 
rect function of the ratio of clay or activated earth to 
the quantity of oil passing through the filter. After 
that clay becomes saturated, it is no longer active in 
removing products of oxidation, and then acts as a 
mechanical filter—a very good mechanical filter—be- 
cause you have very small openings for the oil to go 
through and it will remove very fine solid contamina- 
tion. In order to remove products of oxidation, it is 
necessary, In an activated earth type of filter, to re- 
place the cartridges or the earth frequently. 

T. R. Moxley: We do not have too much trouble 
with that; but anyway vou make us a grease that will 
stay on the spindles. That will at least solve one prob- 
lem that is troublesome at present. 
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William H. Mandy: Mr. Lovitt mentioned the im 
portance of giving lubrication systems specialized at 
tention to assure trouble-free operation. This applies 
to grease systems and oil systems. I should like to elab 
orate on the benefits to be obtained by proper oper 
ation of the oil system. 

In starting a new system, I think it Is important to 
operate the centrifuge almost continuously over the 
first few weeks of operation to rid the system of dirt 
and fine particles of pipe scale and rust formed during 
the construction of the mill. Contaminants can be re 
moved from the oil even though the system was flushed 
out with a flushing oil before the lubricating oil was 
installed. 

In this connection, I think most oil cellars are no! 
properly ventilated. Those that I have been in, have 
been humid; they are running at a temperature of 115 
to 120 F and I think some step should be taken in the 
design of this equipment to put a more adequate venti 
lating system in the oil basements. 

Also, I do not think it would be amiss to ventilate 
the tops of the settling tanks. You heat the oil up to 
around 180 F the water vapors come off the oil and hit 
the top of the tank and condense there. They not only 
rust the inside surfaces of your tanks but later, the free 
water drops right back into the oil. I think some design 
whereby the tanks themselves could be ventilated, 
even to the extent of installing a suction fan pulling 
this humid atmosphere not only out of the tanks but 
out of the basement would be helpful. 

I am a firm advocate of painting the inside of the 
tanks (which is not often done) with some oil-resistant 
paint or oil insoluble rustproof compound of some kind. 
If you inspect the inside of the tank, especially the top, 
vou will often find rust sometimes a quarter of an inch 
thick which falls off in flakes. Of course, your pressure 
filters take most of this out, but a lot of it settles to the 
bottom and acts as a catalyst to make the emulsion 
that much more difficult to break. 

When we start these grease systems, we should 
change the line strainers at least once a week for se 
eral months. I have seen strainer baskets completely 
filled, even to the extent that the finely meshed strain 
ers were broken. An inspection of the strainers revealed 
that they were filled with dirt and pipe-scale from the 
grease lines. I think the solution to Mr. Moxley’s prob 
lem is probably to change to an R and O type oil. Our 
experience is that we have not had any particular 
trouble with such systems. The only water to contend 
with is from condensation. Since the equipment is in 
stalled in an air-conditioned room, I do not think these 
oil systems on motors and motor-generator sets should 
present much of a problem. 

The big problem is in our hot strip mills where we 
have so much water to contend with. It is apparently 
impossible to prevent water from getting into the bear 
ings, so it is up to the oil manufacturers and the oil 
equipment manufacturers to design systems and prod 
ucts that will more easily drop out the water before 
the oil becomes emulsified. I think centrifuging is de 
sirable under certain conditions. | think the proper 
batch settling of the oil is very desirable early in the 
game; do not wait until the oil reaches a stable emul 
sion. Get the water out just as soon after it gets in as 
possible. 
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Electrical Equipment for Cold Strip Mt 
AT GREAT LAKES STEEL 


....at the time this paper was presented 
the mill described was under construc- 
tion, it has since been completed and is 


now in operation.... 


APROBABLY the most outstanding advance ™ cold 
rolling during the past few years has been the greatly 
increased speed at which the strip is finished. It was 
not many years ago that 1000 fpm was considered a 
high finishing speed. There are, however, mills now in 
operation which run as high as 5000-6000 fpm finishing 
speeds. While these extremely high-speed mills are in- 
tended primarily for rolling tin plate stock, there has 
been a corresponding advance in the technique of roll- 
ing wider and heavier strip, and the new mills for this 
type of material now involve correspondingly increased 
speeds. 

The new unit at Great Lakes Steel Corporation is 
a 93 in., 3-stand, tandem cold mill with a maximum 
finishing speed of 1600 fpm, and includes all modern 
features in electrical equipment and control. 

It is the purpose of this paper to describe briefly the 
electric equipment and general arrangement of this 
mill, together with some of the more interesting con- 
trol and application problems which were encountered. 


MILL EQUIPMENT 


The mill consists of three four-high stands and wind- 
ing reel with work rolls 21 in. diameter by 93 in. wide, 
and back-up rolls 53 in. in diameter. The mill housings 
are among the largest in cross-sectional area which 
have ever been built in order to withstand the tre- 
mendous forces required for rolling such wide material. 

Each mill stand is driven by a 4000-hp, 750 v, d-c 
motor. The motor for stand No. 1 is a single armature 
unit rated 80/200 rpm. Stand No. 2 motor is a double 
armature unit rated 100/250 rpm, and the motor for 
stand No. 3 is also a double-armature unit rated 116/- 
290 rpm. These ratings are considerably greater than 
are used for any similar mill now installed or contem- 
plated at this time. All three stand motors are direct- 
connected to the rolls through pinion stands so the 
rolls rotate at the same speed as the motors. 

The winding reel is driven by an 800-hp, single arm- 
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ature motor rated 150/525 rpm, 600 v. This motor 
drives through a gear unit having a ratio of 2.25: 1. 


POWER SUPPLY 


The power for the operation of this mill is supplied 
by the Detroit Edison Company at 6600 v, 3-phase, 
60 cycles. An 11,200-kw motor-generator set converts 
this power to direct current for the operation of the 
mill and reel motors. This set consists of the following 
machines: 

3- 3500-kw, 750-v d-c generators, one for each stand 

motor. 

1- 700-kw, 600-v generator, for the winding reel. 

1- 14,000 hp, 0.9 pf, 360 rpm, 6600 v, 3-phase, 60-cy- 

cle, synchronous driving motor. 

The five units constituting this set are mounted on 
a common fabricated steel base, forming a set approxi- 
mately 56 ft long, 1414 ft wide, and 121% ft high. In 
power rating, this is one of the largest, if not the largest, 
motor-generator sets which has ever been built. 

The stand motors are rated on a 40 C rise continu- 
ous, forced ventilated basis, while the motor-generator 
set is rated on a 40 C rise continuous open basis. The 
motor-generator set, as well as the motors, is arranged 
for forced ventilation. 


Figure 1 — Because of the low moment of inertia double 
armature mill motors are used in steel mill service to 
provide better acceleration characteristics. The unit 
illustrated is a 3000-hp, 750-voilt with interchangeable 
rotors consisting of two 1500-hp, 400/700-rpm, 750-v 
motors. 
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REDUCED INRUSH CURRENT 


The inrush current when starting such a large motor- 
generator set is apt to cause severe voltage surges in 
the power system. It is, therefore, advisable to take 
steps to keep the inrush current within reasonable 
limits. To accomplish this, the set is started at reduced 
voltage by means of a reactor and, in addition, high- 
pressure oil pumps are provided, one for each bearing, 
to force oil into the bearings before starting the set. 
This greatly reduced the breakaway torque and per- 
mits starting at a lower voltage than could otherwise 
be used. Provision is made for automatically stop- 
ping the high-pressure pumps after the set has come 
up to speed. 


POWER FACTOR REGULATOR 


The load on the synchronous motor of the main 
motor-generator set is necessarily of a fluctuating na- 
ture, due to the rolling cycle. If the field of the syn- 
chronous motor was continuously excited at the value 
required for the maximum load condition, it would 
mean that under light load conditions, the reactive 
kva developed would be excessive, and this would 
result in objectionable variation in the voltage of the 
6600-v system. 

In order to overcome this condition so far as possi- 
ble, a power factor regulator is provided which con- 
trols the field of the synchronous motor in proportion 
to the load within certain limits. As the load on the 
synchronous motor increases, the field will be auto- 
matically strengthened and, as the load falls off, the 
field will be correspondingly weakened to a prede- 
termined minimum value. This regulator is so ar- 
ranged that it may be adjusted to hold either power 
factor or reactive kva at any predetermined value 
within the capacity of the equipment. 


INDIVIDUAL GENERATORS 


One of the new and novel features of modern tan- 
dem cold mill practice which has been incorporated 
in this mill is the use of individual generators, wherein 
a separate generator is used to supply power to each 
mill stand motor and to the reel motor. This feature 
has many advantages. Booster generators for each mill 
stand can be eliminated since, with a separate genera- 
tor for each stand, the control of the motor armature 
voltage, as well as compensation for IR drop in the 
armature circuit, can be incorporated in the control 
of the generator itself, without the use of an additional 
booster. 

The connections between the generator and motor 
armatures are greatly simplified, since the connections 
of each drive can be carried directly from the generator 
to the motor through the necessary circuit breakers 
and line switches, thus eliminating the need for heavy 
buses which are required when generators are operated 
in parallel. 

The speed cone of the mill is widened out at the lower 
limits, since any stand motor may be operated below its 
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Figure 2— General arrangement of mill and main drive 
electric equipment. 


base speed by means of voltage control. This is not pos- 
sible when generators are operated in parallel. 

The short-circuit duty of the main generator circuit 
breakers will be reduced since each main generator 
will be isolated from the others. This also means that 
mechanical bracing of all main leads need not be as 
great as with the conventional system. 

The elimination of a booster set not only simplifies 
the connections and control, but also actually results in 
a considerable saving in space. It also follows that 
maintenance expense will be reduced because of the 
fewer number of rotating machines. 


DOUBLE ARMATURE MOTORS 


In any high-speed mill, it is desirable to keep the in- 
ertia of the rotating equipment as low as possible and 
also the inertias of the various stands should be bal- 
anced as closely as possible. Mills of this type are ac- 
celerated under full rolling load, so the motors must 
carry not only the rolling load but must also provide 
the power required to accelerate the rotating equip- 
ment. The inertia of the motor armature is a large 
proportion of the total inertia of each drive. There- 
fore, any reduction which can be made in the Wk? of 
the motor armature means almost a proportional re- 
duction in the accelerating current, and a very material 
reduction in motor heating. Furthermore, the higher 
inertias the greater is the possibility for unbalance 
among the various stands with subsequent effect on the 
tension and gage during acceleration or retardation. 

In order to keep the inertia of the last two stands 
which are the higher speed stands as low as possible, the 
motors are of the double-unit type consisting essen- 
tially of two motors of the same rating, mechanically 
coupled together and mounted on a common base. The 
Wk? of the double-unit motors is approximately 40 per 
cent of what it would be if single armature motors were 
used. The Wk? of stand No. 2 motor is approximately 
200,000 lb ft? whereas a single-armature motor of the 
same rating would have a Wk? of approximately 500,- 
000 Ib ft?. A corresponding ratio exists for the No. 3 
stand motor. Figure 1 shows the arrangement and gen- 
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eral appearance of a double-armature motor similar to 
those which will be used in the present case. 


LAYOUT 


This mill is to be installed in an existing building, 
and it was therefore necessary to adapt the layout to 
existing conditions insofar as possible. Frequently, in a 
new mill of this type, a separate motor room is provided 
in which the electrical equipment is located and which 
is entirely shut off from the mill to exclude mill vapors, 
dust, and other foreign material which might be detri- 
mental to the electric equipment. In the present case, 
however, it was not possible to provide such a motor 
room and the main motor-generator set and the mill 
driving motors are, therefore, located in the mill area. 
The control equipment, auxiliary motor-generator sets, 
ete., are located in a basement which is separate from 
the mill area. Figure 2 shows the general layout of the 
equipment on the mill floor. 

It, therefore, became necessary to provide ventilat- 
ing systems for the main motor-generator set and main 
mill motors to provide adequate cooling and to keep the 
equipment under a slightly positive air pressure. 

The arrangement finally selected for ventilating 
these machines involves the use of a fan and cooler for 
each unit of the driving motors and each d-c generator. 

The coolers and fans are located directly beneath the 
machines and air barriers are so arranged that the warm 
air from the machine is discharged downward at the 
commutator end, where it passes through the surface 
air coolers and fans and is delivered into the basement 
and back to the machine at the coupling end, thus pro- 
viding a separate recirculating system for each arma- 
ture unit. Figure 3 shows schematically the arrange- 
ment of fans and coolers for the No. 3 stand motor. 

It was not feasible to install a separate fan and cooler 
beneath the reel motor, so the ventilation of this motor 
is combined with that of the No. 2 unit of stand No, 3 
motor. The warm air from the reel motor is discharged 
downward at the commutator end and delivered 
through a duct into the discharge chamber for the No. 
2 armature of stand No. 3, whence it passes through 
the coolers and fans and back to the coupling end of the 
reel motor, the same as for the main drive machines. 
This accounts for the use of two cooler sections for the 
No. 2 armature of stand No. 3 motor, whereas only a 
single cooler unit is used for each of the other arma- 
tures of the driving motors. 

The ventilation of the generators of the motor-gen- 
erator set is practically identical with that of the fan 
motors. A separate fan and cooler for each generator 
are installed underneath the machines, and the circula- 
tion of air is exactly the same as for the motors. 

The synchronous motor of the set has sufficient fan 
action to ventilate itself, so no external fan is required. 
For this machine, a cooler is installed directly beneath 
the machine, where the warm air is discharged through 
an opening in the frame. This air, after passing through 
the cooler, is returned to the motor at either end by 
means of the fan action of the motor itself. 

Usually, where a recirculating ventilation system, 
such as employed in the present case, is used, it is neces- 
sary to install a make-up air fan and filter to: provide a 
supply of clean air to make up for any leakage in the 
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ventilating system and also to maintain the entire sys- 
tem at a slightly positive pressure to exclude dirt and 
dust, vapors, etc. In the case of the Great Lakes mill, 
there is already available an adequate supply of filtered 
air, so no additional make-up equipment is required. 
This make-up air will be delivered to the basement and, 
since the ventilating systems of the motors and motor- 
generator set are also open to the basement on the cool- 
air side, it is apparent that the entire basement and ven- 
tilating system will be kept at a slightly positive air 
pressure as determined by the pressure of the make-up 
air. 

The auxiliary motor-generator sets which are in- 
stalled in the basement are all open, self-ventilated 
machines, so it was necessary to make the coolers of the 
ventilating system large enough to take care of not only 
the losses in the main machines but also those of the 
auxiliary equipment and control apparatus. 


TENSIOMETERS 


Aside from the screws, the only means of controlling 
gage electrically is by means of tension in the strip. It is. 
therefore, highly desirable that the operator have a 
means of knowing what the tension is in the strip at all 
times so he may use tension to the fullest extent and 
vet not exceed the allowable stresses in the material. 
For this purpose, the mill is equipped with two double- 
ended tensiometers, one installed between stands No. 1 
and 2 and the other between stands No. 2 and 3. These 
tensiometers measure and give a continuous indication 
of the tension in the strip. These tensiometers are purely 
indicating devices and no attempt is made to auto- 
matically hold tension or gage. They simply provide a 
means of measuring the tension and leave it to the good 
judgment of the operator as to what the tension should 
be. 


CONTROL OF OFF-GAGE MATERIAL 


The control of off-gage and scrap material from a mill 
of this type is a very complex subject and we can, there- 


Figure 3 — Schematic arrangement of ventilating system 
for No. 3 stand motor. 
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fore, touch on it only briefly here. The success of any 
mill is determined by the amount of saleable output it 
produces. It is therefore, essential that the equipment 
be laid out to provide a high rate of production of 
quality strip with a minimum of scrap and off-gage 
material. 

A large proportion of the off-gage material is pro- 
duced while threading the mill and operating at low 
speed. It is, therefore, of prime importance that the 
mill be so arranged that it can be accelerated and re 
tarded in the shortest possible time and so the strip 
can be brought on gage at the earliest possible moment 
while accelerating, and be kept on gage as long as pos- 
sible when decelerating. 

The use of double-armature motors on stands No. 2 
and 3, together with the proper balancing of inertias 
and the refinements in the control equipment, should 
go far toward reducing off-gage material to a minimum. 

It is planned to accelerate this mill in approximately 
six seconds from threading speed to full speed. If a mill 
is accelerated at a uniform rate, the amount of strip 
passing through while accelerating from half speed to 
full speed is three times the amount which passes 
through while accelerating from zero to half speed. 
Therefore, if the strip can be brought on-gage at, say, 
50 per cent speed, it is apparent that the off-gage mate 
rial will be comparatively small. 

Tt should be noted, however, that there are many 
causes contributing to off-gage mater'al which cannot 
be corrected by the electric equipment. Among these 
are variations in gage of the incoming hot strip, the 
shape of the rolls, the lubricating and cooling arrange 
ment and last, but not least, the rolling technique. No 
matter how fine the electric equipment may be, it can 
not compensate for such features. It is true, however, 
that if the electric equipment is properly laid out and 
coordinated, it will make it easier for the operator to 
keep the off-gage material to a minimum; while on the 
other hand, if the electric equipment is improperly laid 
out, it can largely counteract an otherwise perfect mill 
and skilful operation. 

The combined effect of all causes contributing to 
gage variation is radically different during acceleration 
or deceleration as compared to steady-state running 
conditions. When a mill is running at constant speed, 
it is comparatively easy to hold gage by making minor 
adjustments in the tension or by an occasional slight 
movement of the screws. 

The problem of holding gage while the mill is being 
accelerated or decelerated is much more difficult. It is a 
well-known fact that the gage will vary with the speed, 
all other factors remaining the same. If a mill is set up 
to give a certain gage at a certain speed, and the speed 
is then changed without changing anv other condition, 
the gage will also change. If the speed is increased, the 
gage will become less. If the speed is decreased, the gage 
will become heavier. It, therefore, follows that if the 
tension is increased as the speed is decreased, it will he 
in the direction to counteract the natural tendency to- 
ward heavier gage. However, if this increase in tension 
is carried too far, it may cause breakage, especially if 
the strip is brittle or has badly cracked edges. 

It is here that the tensiometers are of greatest service 
as they give a continuous indication of the tension so 
the operator can make the maximum possible use of 
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tension in holding gage and yet keep within the break- 
ing strength of the strip. 


CONTROL 


The general scheme of generator voltage control and 
speed control of the mill motors is the same as in many 
existing mills. The mill is accelerated and retarded by 
generator voltage control, and the individual speeds of 
the motors adjusted by field control. There are, how- 
ever, several new features incorporated in this mill in 
line with modern practice, which are worthy of mention. 

Figure 4 shows an elementary diagram of the field 
and essential control circuits for stand No. 8 and the 
reel. The controls for stands No. 1 and 2 are very similar 
to that for stand No. 3. 

Since individual generators are used, it is necessary 
that a means be provided for holding the voltages of all 
generators in a certain definite relationship, one with 
the other, as the mill is accelerated or retarded, as well 
as under steady state running conditions. To accom 
plish this, there is provided a pilot generator which 
supplies fixed reference voltage against which the volt 
age of each generator is compared. One dial of a poten 
tiometer type motor operated rheostat is connected 
across the pilot generator and provides a means of 
selecting any portion of the pilot generator voltage, 
from zero to 750 v, as the reference voltage against 
which these generator voltages are compared. 

A generator field exciter of conventional design is 
provided which supplies the nominal field excitation for 
the three main generators. The field of this exciter is 
controlled by a dial of the potentiometer rheostat, so 
the voltage of the exciter will build up at approximately 
the same rate as the reference voltage and the fields of 
the main generators will likewise be built up at approxi 
mately equal rates. 

In order to overcome any variations in the rate of 
voltage buildup of the main generators, a rotating regu 
lator type counter emf exciter is connected in series 
with each generator field. The function of this machine 
is to buck or boost the excitation voltage supplied by 
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the generator exciter as may be required to hold the 
generator voltages in the desired relationship with the 
reference voltage. The control fields of the counter emf 
machine are balanced between the reference voltage 
and the voltage of the main generator in each case, so 
current will flow through this field in one direction or 
the other, depending on whether the voltage of the 
main generator is higher or lower than the reference 
voltage. This constitutes a voltage regulating means by 
which the voltages of the main generators are always 
held in some predetermined ratios with the voltage of 
the pilot generator. 

The control of motor speed, as mentioned before, is 
partly by generator voltage control and partly by 
motor field control. A speed selector rheostat is pro- 
vided for each stand drive. These are equipped with 
two dials, one of which is connected as a potentiometer 
across the pilot generator and determines at what 
voltage the main generator will operate, while the other 
dial is used to control the field strength of the main 
stand motor. These two dials are so arranged that the 
motor field cannot be weakened until the generators 
are operating at full voltage, thus preventing operation 
with low generator voltage and weak motor field. 

The question of compensating for ohmic drop and its 
effect in the operation of the mill is also a very involved 
subject and can be considered only briefly. If a motor 
had no internal resistance and there was no line drop, 
its speed would always be proportional to the applied 
voltage, (except for the slight demagnetizing effect of 
the load current). However, since motors do have in- 
ternal resistance and since there is always some line 
drop, the speeds of the motors will tend to lag behind 
the voltage by an amount proportional to the total 
resistance in the armature circuit and the load which 
the motor is carrying. 

Since the resistance of the armature circuit of the 
various motors is likely to differ, and since the per cent 
load carried by the motors may be different, the speeds 
of the various motors will depart from the theoretical 
value by differing amounts. 

It, therefore, becomes advisable to introduce into the 
control a means for compensating in part at least for 
this ohmic drop effect. To accomplish this, a rotating 
regulator type exciter is introduced into the field cir- 
cuit of the counter emf exciter which controls the gen- 
erator voltage. The field of this ohmic drop machine is 
in effect connected across the commutating and pole 
face windings of the main generator so that the output 
voltage of the ohmic drop machine is a direct function 
of the load carried by the generators, and this will bias 
the voltage of the counter emf machines, and hence the 
main generators as well, by an amount proportional to 
the load. 

It has been found by experience that it is not possible 
to operate a mill with complete ohmic drop compensa- 
tion since this would result in a very “stiff” mill and 
excessive tension in the strip as the mill was slowed 
down. Partial compensation for ohmic drop is, how- 
ever, a very valuable feature in getting the mill on gage 
sooner when accelerating and keeping it on gage longer 
when retarding. Provision is made for adjusting the 
amount of ohmic drop compensation to any desired 
value, or it can be cut out entirely if the operator so 
desires. 
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Figure 5— The mill was installed ready for operation in 
December 1947. 


When two motors are mechanically coupled together, 
driving any load, it is very improbable that they will 
divide the load equally between them due to minor 
variations in motor characteristics. It is, therefore, 
necessary to provide a means for maintaining a sub- 
stantially equal division of loads between the two units 
of the double armature motors. To accomplish this, a 
rotating regulator type load balance exciter is con- 
nected in series with the field of each motor unit. This 
exciter will buck or boost the excitation voltage sup- 
plied by the motor field exciter, by an amount neces- 
sary to maintain equal division of load. The control 
fields of these load balance machines are connected in 
series across the commutating and pole face windings of 
the two motors in such a way that if one motor tends to 
take more than its share of the load, its field will be 
strengthened and the field of the other unit weakened, 
until load balance is restored. This feature is entirely 
automatic and, when once properly adjusted will main- 
tain equal division of load between the two armatures 
under all operating conditions. 

The control of the reel generator voltage is practi- 
cally the same as for the main generators. The prin- 
cipal difference is that since there is only one generator 
involved, the rotating regulator type exciter is used to 
excite the field of the reel generator direct instead of as 
a counter emf exciter, as in the case of the main gen- 
rators. The field of the reel exciter is balanced between 
the reference voltage and the voltage of the reel gen- 
erator in the same manner as for the main generators, 
so the voltage of the reel generator is held in a prede- 


Figure 6— The control and instrument panels are in- 
stalled in the basement and copper bar connections 
are used between the generators and motors overhead. 
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termined relationship with the voltage of the pilot 
generator. 

Tension in the strip, between the No. 3 stand and the 
reel is regulated through the means of an amplifying 
exciter which controls the field of a counter emf machine 
in series with the field of the reel motor. 

The field of the amplifying exciter is connected across 
a resistor in the armature circuit of the reel motor so the 
output voltage of the amplifying exciter, as well as the 
voltage of the counter emf machine is a function of the 
reel motor armature current. 

A tension adjusting rheostat, available to the mill 
operator, is provided by which the tension in the strip 
can be adjusted to any desired value, within the capac- 
ity of the equipment. 

The tension in the strip is held at the pre-selected 
value within a very small margin at any speed, and 
throughout the buildup of the coil. 

An auxiliary exciter is connected in series with the 
field of the reel generator exciter in the same manner as 
the ohmic drop exciters are used for the main drives. 
This auxiliary exciter not only provides ohmic drop 
compensation for the reel, but also furnishes excitation 
to the reel generator exciter, when the mill is at rest. 
thus making it possible to maintain stalled tension if 
the mill is brought to rest with strip in the rolls and on 
the reel. 

This auxiliary exciter also provides a means for 
forcing the reel generator when accelerating or retard- 
ing to compensate for the effect of Wk? and assist the 
tension regulator in maintaining constant tension. 





PRESENTED BY 


J. A. SHIMMIN, Plant Engineer, Rotary Electric 
Steel Co., Detroit, Mich. 


F. R. GRANT, General Electric Co., Schenectady, 
2 ¥. 

W. A. MOSTELLER, Application Engineer, Gener- 
al Electric Co., Detroit, Mich. 

L. R. MILBURN, Chief, Korean Power Mission, 
Seoul, Korea. (Formerly Electrical Engineer, 
Great Lakes Steel Corp.) 

PAUL STEED, Westinghouse Electric Corp., De- 
troit, Mich. 

Cc. E. S. EDDIE, Assistant Superintendent, Steam 
and Fuel Department, Great Lakes Steel Corp., 
Ecorse, Mich. 

H. W. ARAUZ, Minneapolis-Honeywell Regulator 
Co., Brown Instrument Division, Detroit, Mich. 

L. A. UMANSKY, Assistant Manager, Industrial 


Engineering Divisions, General Electric Co., 
Schenectady, N. Y. 


J. A. Shimmin: How do you intend to start the 14,000 
hp motor? 

F. R. Grant: It is started at reduced voltage by means 
of a neutral reactor. Power is applied with the reactor 
in series and when the motor has reached a certain pre- 
determined speed, this reactor is short circuited, field 
applied, and the motor put on the line. It is a typical 
synchronous motor starter in a 14,000 hp size. 
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Member: How long does it require to have the motor 
come to full speed? 

F. R. Grant: I do not have definite figures on that, but 
I would imagine the motor would come up to speed in 
about a minute, or a minute and a half. It comes up to 
speed pretty quickly. Having the shaft floated in oil, in 
the bearings, helps greatly in getting the motor started 
and up to speed. 

W. A. Mosteller: What is the weight of the coil that 
is to be rolled on this mill? 

L. R. Milburn: The maximum coil to be rolled on this 
mill is 25 tons. The maximum outside diameter of any 
coil will be 72 in., and the inside diameter will be 28 in. 

W. A. Mosteller: On the cabinet, there are two stop 
buttons, emergency stop and regular stop. Will you 
please explain when they are used? 

F. R. Grant: The regular stop is used normally when 
bringing the mill down to rest. Under any emergency 
condition the emergency button would be used. The 
emergency stop operates directly to de-energize the 
generator field and set up dynamic braking. The regular 
stop button brings the mill to rest by causing the 
master rheostat to go to the zero voltage position thus 
gradually reducing the generator voltage. 

W. A. Mosteller: Is that regenerative braking? 

F. R. Grant: I should have said regenerative braking. 
The only time the motors are disconnected from the 
generators is in a true emergency stop, not from the 
pushbutton, but due to overload or some real emer- 
gency condition in the operation of the mill. The motors 
are then disconnected from the generators and dynamic 
braking applied. 

W. E. Brennan: What is the kva inrush at the start- 
ing? 

F. R. Grant: Full voltage kva inrush is about four and 
a half times normal kva rating. Actual kva inrush, of 
course, would be determined by the tap used on the re- 
actor, and I do not know just what that will be. It will 
probably be in the neighborhood of a 25 per cent tap. 

I might say that a considerable number of rolling 
schedules were calculated to determine the power re- 
quired and the rating of the motors. We figured rolling 
schedules starting at 0.115 and finishing at 0.075 in.: 
starting at 0.125 and finishing at 0.06 in.; starting at 
0.112 and finishing 0.048 in.; starting at 0.093 and finish- 
ing 0.036 in.; starting at 0.078 and finishing 0.031 in.: 
starting at 0.063 and finishing 0.024 in.; and those 
schedules were figured for both 48 in. wide strip and 90 
in. wide strip, and the equipment finally selected is suit- 
able for those schedules. Of course, for the 90 in. wide 
strip the speeds are lower than for the narrower strip. 

Paul Steed: Do you recall the tension between stands 
that we figured on? 

F. R. Grant: We figured on 20,000 psi between stands 
No. 1 and 2, and 25,000 psi between stands No. 2 and 8, 
between stand No. 3 and the reel I think we figured 
around 8,000 psi tension. 

C. E. S. Eddie: On your low speed you brought out 
the fact that you had enlarged the cone. Would you 
have any idea what proportion of the cone was on low 
speed? 

F. R. Grant: You can drop down to about 50 per cent 
of the base speed of the motor. With 21 in. rolls, for 
stand No. 1 the minimum speed is 438 fpm and the top 
speed 1100 fpm. For stand No. 2 the minimum speed is 
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549 fpm and the top speed 1370 fpm, and for stand No. 
3 the minimum speed is 638 fpm and the top speed is 
1597, or 1600 fpm. Those are at the rated speeds of the 
motors. Now, these lower speeds can be dropped 50 per 
cent by means of voltage control. So that would give 
you, on stand No. 8,a minimum speed of about 320 fpm, 
or an available speed range of 320 fpm minimum to 1600 
fpm maximum. Corresponding reductions can be ob- 
tained on the second and first stands. 

H. W. Arauz: Mr. Grant, you mentioned you use an 
increased oil bearing pressure on starting. Is that to 
float the rotor of this motor? 

F. R. Grant: Yes. 

H. W. Arauz: Is this bearing pressure continued 
through the entire operation? 

F. R. Grant: No. I should have mentioned that it is 
arranged so that as soon as the speed comes up to the 
point where the reactor breaker closes, the oil pumps 
are automatically shut down. The high pressure lubri- 
cation is only on when the set is starting and coming 
up to speed. 

H. W. Arauz: Does it require any particular features 
in the design of these bearings? 

F. R. Grant: No, not that I know of. We simply pump 
oil into the bottom of the bearing to force it in between 
the shaft and the bearing, because when a rotor of that 
weight sets in the bearing any length of time, practi- 
cally all of the oil is squeezed out from between the shaft 
and the bearing and you practically have metal to 
metal contact. 

Member: What is the principle of the tensiometer; 
is it more or less a simple strain gage, or does it work on 
a pressure principle? 

F. R. Grant: It consists of a roller mounted on springs 
with the strip passing over the roller, and as the tension 
increases it depresses the roller and that motion is 
transmitted to an adjustable air gap transformer. The 
output of that transformer is proportional to the air 
gap, so that as the tension increases and the roller is 
pressed down, it changes the air gap giving a greater 
output from the transformer. The transformer output 
is rectified and used to operate the meter. It is vers 
similar to a strain gage. 

C. E. §. Eddie: What oil pressure do you develop on 
the pump, and how do you maintain control? 

F. R. Grant: I do not know exactly the pressures used 
here. I think they are in the neighborhood of 1500 psi. 
We simply use a little motor driven positive displace- 
ment pump to pump oil into each bearing. There is no 
controlling system involved, it just pumps a certain 
amount of oil into the bearing and it flows out around 
the shaft. 

C. E. §. Eddie: Does the mill operator control the 
pump before he controls the mill operation? 

F. R. Grant: Yes, the pumps have to be started before 
he can start the set, which is interlocked through the 
starters for the pumps. The pumps have to be running 
before he can start the set. 

C. E. S. Eddie: It must be an oil-sealed bearing to do 
any good then? 

F. R. Grant: The oil is introduced into the bottom and 
at about the center of the bearing, so the oil has to flow 
through the bearing and out at the ends. And in doing 
that it floats the shaft. 
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C. E. S. Eddie: It is very evident that you do not 
have any seal on these bearings at all. 

F. R. Grant: No seal other than an oil deflector to 
keep oil from being thrown out of the bearing when the 
set is running, because this forced lubrication simply 
forces oil into the bearing and it flows through the bear- 
ing and back into the pedestal. It is forced in under the 
shaft and in order to get out of the bearing it has to flow 
under and around the shaft and in so doing it lifts the 
shaft to break it loose from the bearing. 

L. A. Umansky: A description of a complex electric 
equipment such as needed for operating a modern cold 
strip mill well illustrates the point that the art of rolling 
could not have reached its full development if it were 
not for electrical engineering. The latter provides not 
only the “brawn” but also the “brains” for a mill of this 
tvpe. The functions of an electrician really overlap 
those of the roller; both should understand and appre- 
ciate each other’s problems. 

With reference to some questions raised, I want to 
point out that the high pressure oil system for starting 
heavy rotating machinery is not new in industry. As 
the size of electric equipment in steel mills increases, the 
use of this type of lubrication is gaining popularity. Its 
advantages are obvious. 

A large motor-generator, of the size described by Mr. 
Grant, but equipped only with conventional bearing 
lubrication, would require, for instance, a torque of 17 
per cent normal to break away from rest. To provide 
such torque not less than 37.5 per cent voltage should 
be applied to the motor and this would result in a 135 
per cent starting current. To make certain that the set 
will start even when the supply voltage is below nor- 
mal, a higher voltage tap is usually employed, resulting 
in a still higher starting current. 

By employing high pressure oil pumps (say 1500 psi) 
for the bearings of the set, the weight of the rotating 
members is lifted and an oil film is formed between the 
shaft and the journals. This may cut down the starting 
torque requirements in the ratio of almost 4:1. A lower 
voltage tap can then be used for starting. In case of 
reactor starting, the current drawn from the line is then 
reduced almost in half. 

The 1500 psi oil pressure at the pump outlet drops 
after the set begins to rotate and the oil pressure is 
practically zero at the points where the oil leaves the 
hearing linings and returns to the reservoir. The bear- 
ings are, of course, designed to prevent the oil from 
leaking to the outside. 

This method of starting has been used very widely. 
for instance, with large synchronous condensers on 
power transmission lines, with large frequency changers 
used by utilities, steel mills, and the like. An 8000 kw. 
motor-generator set at the cold mill of Carnegie-Ilinois 
Steel Corp., Irvin works, was also equipped in similar 
fashion, and for the same purpose. 

Another point can be well emphasized. Reference was 
made by Mr. Grant to the tensiometers with which this 
mill will be equipped. It might be of interest to this 
group that the first installation of these devices was 
made at Detroit on the 56 in., 3-stand tandem mill of 
the Ford Motor Co. Two of them were ordered in 1934. 
installed a year later, and are still used to good ad- 
vantage on that mill, as on some other 130 installations. 
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DEVELOPMENTS IN CONTINUOUS 
Gutt Wedd Pipe Mills 


.... modern butt weld tube mills now 
under construction will have speeds up 
to 1000 fpm, and have as many as twelve 
stands .... 


A SEVERAL papers have been presented to the Asso- 
ciation of Iron and Steel Engineers in the past describ- 
ing the early stages and developments of the contin- 
uous butt weld pipe mills, or as called by its inventors, 
“The Fretz-Moon Pipe Mill.” 

This paper will primarily deal with recent develop- 
ments. Figure 1 illustrates a modern plant layout of a 
continuous butt weld pipe mill, including finishing floor 
and galvanizing plant (capacity of this mill—™% to 4 
in. pipe, maximum speed 500 fpm). The mill consists 
of the following units: 

1. Coil storage racks. 

2. Jib crane for unloading coil to uncoiler. 

3. Uncoiler—used for unwinding coil and feeding 
skelp into roller leveller for flattening. 

4. Roller leveller. 

5. Shear—used for squaring ends if necessary. 

6. Flash welder—used for butt welding coils together. 

Pinch roll No. 1—used for positioning of leaving 

coil end in flashwelder. 


~) 


Presented before AISE Annual Convention, Cleveland, Ohio, October 1, 1948 


x 


By WILLIAM RODDER 
Vice President in Charge of Engineering 
The Aetna-Standard Engineering Co. 


Youngstown, Ohio 


. Skelp loop—provides sufficient skelp storage to 


assure continuous operation of mill while uncoiling 
unit is stopped and front end and trailing end of 
two coils are welded together in flashwelder. 
Magnet roll units—assist leveller in feeding skelp 
into storage loop. 

Pinch roll No. 2—pulls skelp out of storage loop 
and feeds it into skelp heating furnace. 

Furnace threading machine — used for feeding 
skelp through furnace at initial starting of mill. 
Skelp heating furnace—heats the skelp to a tem- 
perature of approximately 2450 F. 

Blow nozzles—located at delivery end of furnace 
just ahead of forming pass. The purpose of these 
nozzles is to blow air of 1.5 psi pressure against the 
skelp edges which increases edge temperature from 
about 2450 to 2600 F. Capacity of blower is about 
4000 cu ft per min. 

Forming and welding mill-—the heart of the con- 
tinuous butt weld pipe mill, the same as the pierce 
ing mill is for a seamless tube mill. The operation 
of this mill is of the utmost importance—as good or 





Figure 1 — Shown here is a typical layout for a continuous butt weld pipe mill for producing 1 to 4 in. pipe. 
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Figure 2 — The arrangement for the forming, welding and 
reducing operations is given in this drawing. 


Figure 3 — The mandrel type uncoiler is very suitable for 
the skelp size used in making 114 to 4 in. pipe. 
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poor pipe is made here which cannot be changed 
in the further process. 

In pass No. 1, called forming pass, skelp is formed 
into a circle approximately 270 degrees closed. In pass 
No. 2, called welding pass, skelp edges are squeezed to- 
gether, sufficient reduction must be provided in this 






pass to form a good weld. Good welding practice shows 
a reduction in welding pass of 4 to 6 per cent. It is a 
standard practice to use a skelp with a bevel edge, see 
Figure 9. 

The condition of edge is very important for obtaining 
a good weld and not leaving a seam on the inside or out- 
side of the pipe. Good welds and pipe have been pro- 
duced with skelp having a square edge, but round edges 
are very detrimental for obtaining good welds. 

The question arises quite often as to whether slit 
strip can be used for the making of good pipe. Slit 
strips have been used successfully and can be used for 
making standard and extra heavy pipe 14 to 4 in., pro- 
vided that the edges are sound, that is, the segregation 
originating in the ingot has not been brought into the 
open by the slitting operation. If slit strip is to be used 
in the making of the steel, elimination of all segregation 
before rolling of the wide strip is a must. However, if 
this has not been done the result will be an improper 
weld and large amounts of scrap pipe. 

Figure 2 illustrates the forming, welding, and reduc- 
ing of the pipe, also the shape of passes in the mill. It 
will be noted that the formed pipe goes into the welding 
pass in a downward curve, this bending of formed pipe 
helps to bring the edges together before the squeezing 
is done in the welding pass. The so-called “welding 
horn” located between the forming pass and the weld- 
ing pass keeps the formed pipe in proper position rela- 
tive to the welding pass. It is required when making 
pipe sizes 144 in. and up. Smaller pipe sizes can be made 
without the welding horn. The welding horn is cooled 
by air or water. Between the forming pass and the weld- 
ing pass is also located a small air nozzle to blow com- 
pressed air of about 20 psi against the edges to again 
increase the temperature of edges. This air blast at the 
same time helps in freeing the edges from scale. Oxygen 
has also been used experimentally ahead of the welding 
pass for improving the weld and increasing the speed of 
the mill. After the welding pass, further reduction 
passes are provided to reduce the pipe to the desired 
outside diameter. 


In a later part of this paper, the topic of possible 


reductions will be further discussed. 


Figure 4 — Section through coil box pinch rolls and leveler. The uncoiler should eliminate manual labor on heavy 
skelp and yet should be fast for light skelp. 
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Additional units in a typical mill are as follows: 

15. Flying hot saw—used for cutting pipe in desired 
lengths varying between 18 and 50 feet. 

16. Conveyor No. 1. 

17. Cooling rack No. 1—used for cooling pipe to de- 
sired descaling temperature. 

18. Conveyor No. 2—used for feeding pipe into de 
scaler. 

19. Descaler or sizing mill—used for descaling and 
reduction of pipe to final hot size. A three-stand 





































































' sizing mill is mostly used with a total reduction of 
: Figure 5— The older forming and welding mills were approximately 5 per cent. 
usually operated by one drive motor with reduction 20. Conveyor No. 3. 
5 gearing. 21. Final cooling bed No. 2—If the pipe straighteners 
k are connected to the hot mill, it is necessary to 
Figure 6 — The power requirements for a 6-stand forming spray pip here with cold water in ord r to bring 
and welding mill with a single motor drive is given pipe temperature down to approximately 150 F 
by this graph. 22. Straightener inlet tables. 
23. Straightener. 
- 24. Straightener outlet table. 
4 H , } ee J 25. Inspection skids. 
tt } I eis cee | ! 26. Automatic facing machine. 
CI 27. Automatic pipe tester. 
: t For further finishing operation the pipe from here is 
_—_- . . ee 
8 handled by crane to the pickling and galvanizing plant, 
; . automatic threading machines, coupling, screwing on 
ion machines, oiling machine and bundling table as shown 
~. in plant layout, Figure No. 1. 
Due to the limited time, it is not possible to go into 
detailed description of the galvanizing and finishing 
Figure 7 — This chart gives a typical method for designing the forming, welding and reducing passes. 
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Figure 8 — The roll dimensions and skelp data for a 10-stand forming and welding mill and a 3-stand sizing 
3 mill with individual motor drives are given in this chart. 


operations. This paper will primarily discuss the hot 2. The coil ends of skelp for extra heavy and double 
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mill installation. 

In order to have an efficient mill, the arrangement 
and selection of the finishing floor, pickling and gal- 
vanizing equipment is of the utmost importance. Before 
concluding the general description of the hot mill, the 
uncoiling, forming and welding mill and furnace thread- 
ing will be briefly discussed. 

The weight of coils or length of skelp in a coil is a 
major factor and must be given thorough consideration. 
A loop must be formed of sufficient length so that time 
is available for the end-welder to position ends of two 
coils in welder, make weld, and flash trim and this re- 
quires approximately one minute. This time varies 
slightly depending upon the size of skelp. 

In the design of the uncoiler, two important require- 
ments must be met. 

1. The tail end of leaving coil and the front end of 

new coil must follow each other as close as pos- 
sible. 
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extra heavy pipe are to be entered into roller 
leveller with the minimum amount of manual 
labor. 

Figure 3 illustrates a mandrel type uncoiler very suit- 
able for skelp sizes for 144 to 4 in. pipe. 

The handling of coils and starting into the leveller is 
accomplished without any manual effort. While one coil 
is being uncoiled a second coil is placed on the transfer 
carriage, ready to be pushed on lower mandrel. The 
upper roll is driven from roller leveller. The lower coil 
carrying mandrel is an idler attached to an oil hydraulic 
lifting device. The uncoiling is started by squeezing the 
coil between lower mandrel and upper driven roll. 

For narrow coils, small pipe size where greatest speed 
is required, this uncoiler is not suitable on account of 
the time required for transferring a coil from the coil 
storage carriage to the lower mandrel. For a mill having 
a capacity of 4 to 4 in. pipe, an uncoiler is required 
which will eliminate the manual labor on the heavy size 
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Figure 9 — The flash welder is used for butt welding the 
coils together. 


Figure 10 — The skelp heating furnace heats the skelp to 
a temperature of 2450 F. 





skelp and at the same time is fast for the small pipe coil 
size. Figure 4 shows an uncoiler fulfilling both require- 
ments. 

For the heavy skelp size a pusher is used to uncoil an 
end of sufficient length to be fed into roller leveller. 
Ahead of the uncoiling station, two motor driven car- 
rier rolls position the uncoiled end, so that pinch rolls 
can grip this end and feed it into the roller leveller. The 
coil is then transferred from carrier rolls to uncoiling 
stations by an air operated kickout. 

With this arrangement it is possible, particularly 
with the lighter skelp size, to have the tail end of one 
coil and front end of the new coil follow each other 
practically without a gap. 

Figure 5 shows a photograph of a forming and weld- 
ing mill. As mentioned before, the first mills were built 
with six stands driven through suitable gearing by one 
40 hp motor. In addition, through a clutch arrange- 
ment the saw was driven from the same motor. The 
mills were designed for a maximum speed of 400 fpm. 

Figure 6 shows a chart giving the actual power re- 
quirement for a 6-stand forming and welding mill for 
various pipe sizes and speeds based on a reduction per 
stand in diameter of approximately 3 per cent. 

Later more modern mills were designed with indivi- 
dual motor drives for each stand. The individual motor 
driven mill offers the following advantages: 
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1. Greater flexibility, that is, for each pipe size the 
most desired reduction per pass can be obtained 
and still all roll diameters can be the same in the 
entire mill. 

2. If it is found that the wall thickness is too heavy or 
too light, in a very short time the speed of the last 
few stands can be adjusted until the desired wall 
has been established. 

3. Lower roll cost per ton of pipe produced, since all 
roll stands can use the maximum diameter roll and 
therefore, more roll dressings can be obtained. 

As arule each mill stand is powered by a 25 hp motor. 
All motors including the driving motor for flying saw 
and pinch roll No. 2 are connected to a common motor- 
generator set. It has been found that the synchroniza- 
tion of mill is not critical at all. 

The operator uses the various ammeters provided 
for each motor as a guide for adjusting the motor 
speeds. Vernier rheostats are provided for each motor. 
A common rheostat is provided to adjust the complete 
mill speed, including saw and pinch roll No. 2 to suit 
furnace and welding temperature of skelp. 





Figure 11— Controls are conveniently arranged on the 
main operator’s bench board. 


Figure 12 — The sizing mill is used to reduce the pipe to 
the final hot size and to descale the pipe. 
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Figure 7 shows method of pass calculations for form- 
ing, welding, and reducing passes, and calculation of 
skelp width. Figure 8 shows a typical roll chart for a 
ten-stand forming and welding mill, and three stand 
sizing mill with individual motor drives. 

The furnace threading-in the first mill installations 
was done with a long pipe needle approximately 150 ft 
long, depending on the length of furnace. This needle 
was welded to the skelp to be pulled through the fur- 
nace. By manual power, this needle had to be pushed 
through the furnace. After the needle had reached the 
forming and welding mill, a cable was attached and by 
means of a winch, the skelp was pulled through the fur- 
nace into the forming rolls and gradually into the other 
mill passes. The needle was then cut off by the flying 
saw and would be used over again. Various sized needles 
had to be used for the various pipe sizes. 

A furnace skelp threading machine has been devel- 
oped which eliminates the needle threading, and the 
manual labor connected with it, and also the number of 
needles which had to be handled and stored. This 
threading machine consists of a pair of pinch rolls, one 





Figure 13 — Pipe manufacture requires extensive cooling 
beds. 


with concave and one with convex contour. The skelp 
fed through the rolls is being formed into a dished shape 
which has sufficient stiffness to be pushed through the 
furnace. 

After the skelp reaches the forming rolls, a tong, 
with an extension long enough to reach through the 
mill, grips the skelp and by means of a cable and winch 
the skelp is pulled into the forming rolls and following 
mill passes. After the skelp has reached the forming 
pass, the furnace threading machine rolls are opened. 
The skelp supporting skids are pulled out of the furnace 
during the threading operation, that is, the skelp is 
pushed over the furnace floor. After the skelp is pulled 
into the mill the furnace skids are pushed back under 
the skelp. 

Figures 9-13 show a few typical pictures of equipment 
used in the mill shown in Figure 1. Figure 9 shows the 
flash welder, Figure 10, the furnace, Figure 11, the main 
operator bench board, Figure 12, the sizing mill, and 
Figure 13, the cooling beds 

The mandrel type uncoiler, welding horn and furnace 
threading machine are patented. 
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Figure 14 — The chart gives the average production for a 
6-stand forming and welding mill, served by a skelp 
heating furnace which is 147 ft long. 


A production chart of a mill as described is shown in 
Figure 14. 

The vield obtained in above mills including finishing 
floor is approximately 94 per cent. The material used 
for pipe is mostly 0.05 to 0.08 per cent carbon steel, and 
pipe of 0.20 to 0.25 per cent carbon steel has also been 
made. 


Figure 15 — This chart correlates production with skelp 
width for two pipe mills each served by a skelp heating 
furnace 147 ft long. 
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Figure 16 — Fuel consumptions required for heating skelp 
for various pipe sizes are given by this chart. 


MORE EFFICIENT CONTINUOUS BUTT WELD 
PIPE MILLS 


Production has been increased in existing mills by 
the use of wider skelp and by increasing heating capac- 
ity of furnace by adding burners in preheat zone and 
improved burner design. 

The original forming and welding mills had a total of 
six stands, and reduction of outside diameter per pass 
after welding pass was approximately 3 per cent. Today 
one mill is in operation with a ten-stand forming and 
welding mill and reduction per pass up to 8 per cent for 
the smaller pipe sizes. 

Several mills are now under construction with a 
twelve-stand forming and welding mill. The chart of 
Figure 15 shows a comparison of skelp widths and pro- 
duction for six-stand forming and welding mills several 
years ago, and revised as of today. The same chart also 
shows the skelp width and production possibilities for 
twelve-stand forming and welding mills. 

The use of wider skelp and greater reductions after 
welding pass offers the following advantages: 
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1. Higher production of pipe mill. 

2. Higher furnace capacity in tons per hour. The 
furnace capacity increases with the cross-sectional 
area of skelp, greater furnace efficiency, i.e., less 
Btu per tons of skelp heated. 

3. Higher production and lower cost per ton of skelp 
produced in skelp mill. 

4. Heavier coils from skelp mill which result in fewer 
end welds of flash welder per ton of pipe. (It also 
increases time available for making end weld). 

5. Better product, the increased reduction imme- 
diately after welding improves the weld. 

On existing installations it is the practice to use skelp 
with a thickness equivalent to that of the final wall 
thickness of pipe. 

Figure 16 shows approximate fuel consumption Btu 
per ton of skelp heated for various pipe sizes. These fig- 
ures are based on skelp widths for six-stand forming 
and welding mill. No Btu figures are available at present 
for skelp width based on ten-stand forming and weld- 
ing mill. However, based on information obtained, the 
fuel consumption will be approximately 20 per cent less 
in particular on the smaller pipe sizes where the width 
of skelp increase was the greatest. 

The pass speeds in the mill are calculated to prevent 
any upsetting or increase in wall. The stretch reducing 
process used by some manufacturers of seamless tubes 
would have an ideal application in a continuous mill, 
that is, there would be no problem of heavy ends. By 
utilizing this process the final wall thickness produced 
could be 10 to 20 per cent lighter than the rolled skelp 
thickness. The power requirements on the mill would 
of course, becomes considerably greater than as at 
present. Stretch reducing probably would be of greatest 
advantage to produce pipe with light wall and possible 
lighter walls than are being produced at present. 

It is to be assumed that the maximum reduction 
possible in a mill of this type would depend upon a ratio 
of skelp width over wall thickness which can be formed 
and welded without collapsing. With increased skelp 














Figure 17 — The continuous butt weld pipe mill shown will have a speed of 1000 fpm. 


Figure 18 — This mill has a larger range than the one shown in Figure 17. 
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thickness, therefore, greater reduction would be pos- 
sible. In the present mills, the maximum ratio W suc 
T 
cessfully formed and welded has been about 100: 1. 
The maximum speed of present installations is around 
500 fpm. This speed is governed by the speed limita- 
tion of present flying saws. With a higher speed saw, the 
maximum speed of some existing installations could be 
increased possibly 25 per cent. 

At present there are under construction installations 
with a maximum speed of 1000 fpm. These mills will 
have forming and welding mills with twelve-stands. 

A new type saw is under construction for 1000 fpm. 
The saw is being built for a size range from 42 to 11% in. 
and lengths of cut from 18 to 54 ft. The cutting toler- 
ances expected are to be the same or better than on 
existing saws. These higher speed mills will be equipped 
with improved conveyors, kickoffs, and cooling beds. 
Figure 17 shows a layout of a mill with a maximum 
speed of 1000 fpm and size range of 12 to 11% in. Figure 
18 shows a layout of a larger range mill with size range 
14 to 4 in. With the latter layout, the reducing mill for 
small pipe sizes can be in operation while the sizing mill 
for larger pipe sizes is set up. 

Wherever the production requirements justify two 
installations, the mill capacities are divided into a small 
mill with 4% to 1% in. capacity, and a large mill with 
144 to 4 in. capacity. 





DISCUSSION 


PRESENTED BY 


M. G. MORGAN, Assistant Superintendent, Butt 
Weld Tube Mills, Campbell Works, Youngstown 
Sheet and Tube Co., Campbell, Ohio 

WILLIAM RODDER, Vice President in Charge of 
Engineering, The Aetna-Standard Engineering 
Co., Youngstown, Ohio 

H. R. BEACHLER, Works Manager, Spang-Chal- 
fant Division of the National Supply Co., Etna, 
Pittsburgh, Pa. 

LOUIS MOSES, Superintendent, Rail Mill and 
Roll Department, Bethlehem Steel Co., Spar- 
rows Point, Md. 

R. E. BUCKHOLDT, Development and Research 
Engineer, Salem Engineering Co., Salem, Ohio 

JOSEPH WADLECK, Development Engineer, The 


Aetna-Standard Engineering Co., Youngstown, 
Ohio 


M. G. Morgan: There are two questions I would like 
to ask Mr. Rodder. He stated, first, that there was an 
ideal reduction in the welding pass of 4 to 6 per cent. I 
would like to ask Mr. Rodder how this reduction is 
figured. 

William Rodder: I mentioned that good welding prac- 
tice shows a reduction of 4 to 6 per cent in the welding 
pass. This reduction is based on the skelp area entering 
the welding stand and the pipe area leaving the weldine 
stand. A method of calculating passes and skelp width 
is shown in the charts of Figures 8 and 9. When calculat- 
ing the passes and skelp width for a mill, the starting 
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point is the finishing groove diameter which is deter- 
mined by the pipe size. Reductions per stand based on 
good practice are assumed. With this information the 
average pipe diameters for each pass are determined. 
The average outside diameter of pipe in welding 
pass determines the skelp widths. Widths of skelp 
(D,, —t) x 3.14. D,, = average outside diameter weld 
4 

ing groove. T = wall thickness. 

Years ago instead of deducting 4 wall from D,, the 
practice was to deduct 4 wall. This, of course, would 
result in a narrower skelp for a given welding groove 
size. Actual practice proved that a slightly wider skelp 
produced better welds. 

M. G. Morgan: You state that years ago 1% wall 
thickness was deducted in your formula from the aver- 
age outside diameter, at the present time you deduct 'j 
of the wall thickness. Is there a difference in the appear- 
ance of the pipe? 

William Rodder: There is no difference in the appear- 
ance of the pipe. The slight increase in widths of skelp 
does not produce an over-fill or caves in the pipe. It is 
very important that an area reduction is made in the 
welding pass. If there is not sufficient material to make 
such a reduction then no good welds can be produced. 
On the other hand, if the reduction in area is too great 
there is danger of the pipe caving or indicating an over- 
fill on the weld. 

M. G. Morgan: You mentioned that oxygen has been 
applied experimentally between the forming and weld- 
ing pass. Just how much of this has been done? 

William Rodder: I understand good results have been 
obtained. I do not think it is used very often. The use 
of oxygen would give a higher edge temperature in- 
crease than the use of compressed air. Therefore, the 
skelp leaving the furnace can have a temperature 
slightly lower which permits a higher skelp speed 
through the furnace. 

M. G. Morgan: You also mentioned that skelp with 
square and bevel edges have been used and that the 
skelp with the bevel edge is preferred. Is there a good 
reason for using the skelp with the bevel edge? 

William Rodder: The mills all started out using the 
bevel edge. It was the assumed practice. In recent years 
some manufacturers have used skelp with square edges 
and found no difference in the product. However, when 
making double extra heavy wall pipe, a bevel edge is 
required. 

M. G. Morgan: Would it make any difference in the 
edge temperature whether one uses square or bevel 
edge? 

William Rodder: I would not be able to answer this 
question. It is possible that the square edge requires a 
slightly higher temperature. 

M. G. Morgan: There is another question I would 
like to ask in regard to the mill drives. You mentioned 
about a single motor driven mill using a 40 hp motor 
and the mills with individual motor drives using 25 hp 
per stand. Is there any difference in the power con- 
sumption? 

William Rodder: The original six-stand mills which 
were built with one 40 hp drive were designed for lighter 
reductions and lower speeds than is contemplated for 
the new mills with individual motor drives. When de- 
signing a mill with individual motor drives, it is to be 
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taken into consideration that the power required for 
the various stands is not the same, the stands toward 
delivery end of mill are considerably more heavily 
loaded than the stands at the entry end of mill. In order 
to have duplicate motors on the mill, the size of motor 
is determined by the stand requiring the most hp. The 
size of motor-generator set is based on the actual power 
required for driving the entire mill. 

Answering your question in regard to power con- 
sumption, there should be no difference in kwhr used 
per ton of pipe produced whether the mill is driven by 
a single motor drive or individual motor drive. 

M. G. Morgan: As I understand it, each motor has 
one individual rheostat and ammeter required for ad- 
justment. 

William Rodder: This is correct. The operator uses 
the vernier rheostat for the initial setup of mill. For 
operation one master rheostat controls the complete 
mill. 

H. R. Beachler: What type of saw is used on a mill 
having a speed of 1000 fpm. 

William Rodder: The saw under construction is of the 
rotating type running continuously. When a cut is to 
be made, the pipe is lifted into the saw blade. The action 
of this saw is similar to a rotating drum type shear 
except that instead of the upper knife, a saw is used 
and the lower rotating drum lifts the pipe into the saw 
blade. This saw has a range from '% to 1% in. For larger 
pipe sizes I think it will be necessary to depress the saw 
blade through the pipe. 

H. R. Beachler: In taking a greater reduction do you 
improve the weld? I wonder about this because in my 
mind there is just a little question whether that is act- 
ually what happens. I think that the instant you hit 
the crown of your welding pass your weld is made in- 
stantaneously right there. You know we are contem- 
plating putting in a 10-stand mill at Etna and you are 
building the mill for us. This new mill we calculate will 
have reductions of 44% to 5 per cent and we would like 
to go higher but run into difficulty on account of not 
being able to get the right skelp widths. Our supplier 
is not able to give us the wider skelp required for the 
greater reduction. 

William Rodder: The data we obtained from opera- 
tors who changed from a 3 per cent reduction per stand 
to 8 per cent showed definite improvements in the weld. 
The higher quality of weld is demonstrated by expan- 
sion tests and flattening tests on the pipe. I think you 
are quite right that the weld is made instantaneously 
in the welding pass. However, the increased work being 
done on the weld later on improves the grain structure 
in the weld. 

Member: How long does it take to change rolls on a 
mill of that type? 

William Rodder: On the 6-stand mill it takes 11% to 
two hours to change the rolls. It naturally would take 
twice as long to change the rolls on a 12-stand mill un- 
less you can put some extra men on the job. 

Member: When you change sizes on the mill, how 
long does it take to thread that skelp through the fur- 
nace and through the forming mill? 

William Rodder: On the average, I would say you are 
making pipe in about 10 minutes. 

Louis Moses: A successfully accomplished butt weld- 
ing operation includes the essentially solid weld at the 
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outside diameter to insure an unmarred finished thread. 
Otherwise, a threaded joint could not be made tightly 
in its couplings. Beveled edge skelp is employed for this 
reason, with the action when the skelp is formed shown 
by the Figure 19. 

Regarding determinations of skelp width, there does 
not appear to be any one formula applying to any and 
all pipe sizes, without allowance for both outside diam 
eter and wall thicknesses. As practiced daily, the pre- 
cise relationships between the various sizes will vary, 
yet the skelp used in each one gives a good product. 

The cross-section of the pipe in the welding stand is 
oversize in comparison with the finished outside diam- 
eter. This is arranged to permit reduction in the suc- 


SKELP 








FORMING 





WELDING 


Figure 19 — Beveled edge skelp is used in order to insure 
the smooth surface on the outside of the pipe which 
is required for threading the pipe. 


ceeding stands, which forges the weld and confers 
metallurgical properties. 

In all passes, the permissible physical amount of 
“hugging” action, without any slippage, against the 
walls of the roll grooves is a determining factor in the 
design. For instance, a *g in. pipe is, proportionately, 
closer to that of a solid bar in its action through the 
train of rolls than is a 4 in. pipe. 

Again, at one extreme for any given size or weight, 
insufficient stock in the welding rolls would not create 
enough pressure at the ends to make a weld. As com- 
pared to the exact correct dimension, any great over- 
age of skelp width does not increase the pressure mak- 
ing a weld; in fact, the reverse is true because under 
such a condition the ends will either overlap or caving 
will occur. Within allowable tolerances of width, caving 
does not occur, but such excess width simply goes into 
elongation. Very little increase in wall thickness occurs, 
due to the high temperature of the material. 

In other words the ruling factor, both in the welding 
rolls and in all later stands, is somewhat analogous to 
the properties of a column under the principle of the 
least radius of gyration. Pressures which are too great 
to be confined within the profile of a pass will merely 


IRON AND STEEL ENGINEER, FEBRUARY, 1949 


nto 


owl 


cw cnet en enh lala bei 


dat ei. 


ra cos 








1 pallens 


bah 6 ns 











cave the wall. It will be found that any successful 
operation has passed through a phase of trial and error 
and also that from time to time these proportions are 
“touched-up” through experience with individual pipe 
sizes and weights. 

I would like to ask Mr. Rodder if the wall thickness 
is actually being reduced from a thicker gage to finished 
pipe wall thickness in the ten and twelve-stand mills he 
describes? 

William Rodder: No, not on present installations, 
however, I feel there is a great possibility doing just 
that to a great extent, of course it will require more 
power on the mill. 

R. E. Buckholdt: With the new forming and welding 
mills handling wider skelp than previously used, greater 
efficiency can be realized in furnace operation. Wider 
skelp offers greater surface to receive heat. In some 
sizes the skelp width has been increased approximately 
75 per cent. The skelp section area, however, is still 
small in comparison to the furnace section area. 

With this condition present it was apparent that an 
improvement could be made in a burner to better con- 
centrate the heat liberated from the flame directly on 
the skelp edges. This has been accomplished by opening 
or enlarging the combustion tile and obtaining faster 
mixing of the air and gas with a multijet gas outlet. 

Flame stingers at skid pipe openings have been nearly 
eliminated. 

With the furnace temperature averaging 2400 F— 
2000 F at the charging end and 2800 F at the discharge 
end, it is extremely important to maintain a uniform 
fuel-air ratio so that the highest possible flame tempera- 
ture can be obtained. Incorrect ratio at these high tem- 
peratures not only wastes fuel but also creates a flame 
temperature lower than that which is required, thus 
reducing production. The preheated air therefore must 
be accurately metered and free from dilution in the 
form of foreign gases. 

Additional improvements will be tried during the 
next year, and when this information is proven and 
available, it will be presented to you. 

J. P. Wadleck: With reference to Mr. Rodder’s very 
important statement relative to improved quality of 
weld with increased reduction rates and with increased 
overall reduction by raising the number of reducing 
stands from 4 to 8, or 10, I would like to make the fol- 
lowing comments: 

The formed circular cross-section skelp, pressure 
welded in the welding stand of the Fretz-Moon mill, 
from a metallurgical point of view, is in the same state 


as two pieces of steel forge-welded on the blacksmith 
shop’s anvil or in a forging press. 

I am sure we all know, or at least have heard of the 
objectionable properties of coarse grain steels and of 
the superior quality of fine grain steels with their 
greater ductility, elongation, impact, and _ fatigue 
strengths. The grain structure of the skelp before the 
welding stand, in consequence of being heated well 
above its grain coarsening temperature (of 1850/1900 
F) is greatly coarsened. In order to bring this coar 
sened grain structure back to its preheated state we 
shall have to do the same thing that the blacksmith is 
doing, i.e., the piece will have to be hot-worked over a 
temperature range. The greater the amount of “work 
ing,” which in tube making can best be expressed by its 
overall deformation that the tube will be subject to, 
the more reassured we can feel of its satisfactory grain 
size. 

The most important aspect of tube making, however, 
is the strength of the pipe in the fusion zone. For good 
fusion the surfaces which come into contact must be 
free from oxide (scale). This oxide has to be removed 
either mechanically “by scraping” or by the applica- 
tion of some oxide melting or dissolving substance such 
as clean silica sand or borax, or we have to rely upon 
the squeezing action of the skelp faces which come into 
contact. 

It appears to me that the greatest justification of the 
use of tapered edged skelp lies in its utilization for this 
oxide squeezing action, as with tapered edges the con- 
tact begins at the outside (maximum) radius of the 
shell which is on the top, and as the radial thickness of 
contact increases from the outer to the inner periphery 
of pipe, the scale is always squeezed out ahead of the 
approaching points of contact. 

Assuming now an oxide free contact surface, to attain 
the cohesional bond which is the pre-requisite of sound 
fusion, it is essential that between the particles of en 
gaging surfaces in relation of one particle to the other, 
a large amount of slip should take place. Obviously, this 
slip is greater with larger drafts (limited only by the 
danger point of wall buckling) than with lesser dia 
metral reductions. 

In conclusion, with a greater number of reducing 
stands and increased reduction rates per stand, both of 
which will result in greatly increased overall pipe elon 
gation, the density of any initial imperfections or im 
purities in the fusion zone of the original contact length, 
the skelp length, will be reduced in proportion to the 
ratio of final pipe length to skelp length. 
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A NEW 170-TON OPEN HEARTH 


A The decision to build a new furnace 
with a capacity twice that of the al- 
ready existing furnace was taken in 
December, 1946. By the end of Jan- 
uary, 1948, the first charge was tap- 
ped successfully. The design of the 
furnace is that of the furnace con- 
struction department of the Konin- 
klijke Nederlandsche Hoogovens en 
Staalfabrieken N.V. (Royal Dutch 
Blast Furnace and Steel Works, 
Ijmuiden, Holland) . 

The conventional construction of 
oil-fired open hearth furnaces with 
one oil burner between two air up- 
takes at each end has been aban- 
doned. Encouraging results with two 
burners at each end of the original 
gas-fired 80-ton venturi furnaces of 


By IR, E. VOET 


Superintendent Furnace Construction Department 


Royal Dutch Blast Furnace and Steel Works 


ljmuiden, Holland 


the company led to the construction 
as shown in Figure 1 with one air up- 
take between two oil burners direct- 
ed towards the center of the bath 
area. 

Special attention is given to the 
cooling system. A minimum of cooled 
surface is installed in the hottest part 
of the furnace, i.e., the furnace labora- 
tory. Only the doors, door frames and 
burners are cooled. 

The principal dimensions are: 


Length of bath 42 ft 8 in. 
Width of bath. 14 ft Qin. 
Depth of bath 2 ft 11 in. 
Surface of bath 62,935 sq ft 
Span of roof. . 19 ft Qin. 
Height, foreplate to skewback 

(frontwall) 5 ft Zin. 
Height, foreplate to roofcrown 8 ft Oin. 
Uptake area 58.0 sq ft 


In deciding to build a new furnace, several innovations were incorporated 
which are not typical European practice. This sketch will enable the 
operator to compare European trends with those in the United States. 
All dimensions are metric. 
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Width of slag pocket 14 ft Qin. 
Length of regenerator... 29 ft 10 in. 
Width of regenerator 14 ft Qin 
Height of checkerwork 20 ft 8in 
Total height of regenerator 

floor to crown....... 29 ft 11 in. 
Volume of checkerwork . 8825 cu ft 


Basic refractory materials are used 
for the bottom, for the front and back 
wall up to the uptakes, and for the 
wickets in the uptake end walls. 

The bottom is made of a $ in. 
course of insulating brick, one $3 in. 
course of second quality firebrick, 
two 3 in. courses of chrome brick, two 
3 in. and one 41% in. course of mag- 
nesite brick. On top of that is a layer 
of 12 in. dolomite, partly rammed 
with tar, partly burned in with open 
hearth slag. 

The silica roof is made of 15 in. 
wedge bricks with ribs of 18 in. The 
checkerwork consists of 70 layers 9 x 
415 x 2% in. Peterson bricks (from 
top to bottom 20 courses superduty, 
25 courses first class and 25 courses 
second class fireclay). 

The furnace is equipped with in- 
struments recording oil consumption, 
oil pressure, atomizing air pressure, 
combustion air volume, chimney 
draught, furnace pressure, tempera- 
ture of the roof at three spots (oppo- 
site door 1,3 and 5) and top tempera- 
ture of the checkerwork. 

Producing low carbon steel from a 
cold charge containing 20 per cent 
pig iron and 80 per cent scrap, oper- 
ating records over a period of four 
weeks show an average of 15.6 net 
tons of ingots per hour, charge to tap, 
10 minutes tapping time included. 

The heat consumption per net ton 
of ingots was, over the same period, 
4,110,000 Btu per net ton of ingots, 
excluding the fuel used for heating 
up and during delays. The heats. 
averaging 178 net tons of ingots, are 
tapped into two ladles because of 
crane limitations. 
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Theres only one way to assure heating 
efficiency — 

















RUST Z0NE-CONTROL/ED CONTINUOUS FURNACES 


for reheating blooms, slabs, billets, bars .. . 


Onry ONE TYPE of continuous furnace provides perfect 





control of the heating operation from start to finish. Job 

That’s the Rust Zone-Controlled Recuperative Contin- é wHoce 

uous Furnace with independently fired heating and TH wit a 
soaking chambers. Built in tandem, they assure control ONE Jos T 
of tonnage output, heating quality and 100% accuracy -_—_ » CONTRAG 


4 
in control of predetermined heating temperatures. "2 sCKAGE 
RUST 


Roof design at charging end of heating chamber 

allows for expansion, thus reduces velocity and eliminates 

' bleeding of waste gases. Flexibility of output is achieved 
by changing rate of fuel fired. Soaking chamber heat 
remains constant for any specific rolling temperature, 
gives uniform heat distribution with a minimum of fuel. ies Shennan Ge teehee. Teak aonueen 
Consult a Rust expert now on Double and Triple-Fired responsibility for design, manufacture and 
type furnaces for heating light and heavy sections. erection of all essential material . . . includ- 


ing not only excavations, foundations and 
wiring, but all work connected with tables, 


pushers, controls and other equipment. 
RUST FURNACE C0 Your purchasing and engineering depart- 
5 ments are freed of subcontractor headaches 

when you order from Rust. 


One Rust contract covers everything .. . 
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CODE FOR BATTERY MAINTENANCE 


A Maintenance is one of the few de- 
partments remaining where cost can 
be reduced. Although maintenance 
wages have increased along with pro- 
duction wages, very little effort has 
heen made to control maintenance 
other than the reduction of mainten- 
ance personnel which is not the com- 
plete answer. 

The ideal maintenance is preven- 
tive maintenance and naturally this 
must be controlled by supervisory 
authority especially in the general 
overall picture. Preventive mainten- 
ance is by far the cheapest. Not only 
does it extend the life of equipment, 
it also reduces lost time due to equip- 
ment failures which tie up the entire 
handling system. 

In battery operated equipment the 
battery probably requires the least 
maintenance if it is properly super- 
vised, 

The following are the main causes 
of battery failures: 
|. Improper charging. 

A. Failure to give the battery suf- 
ficient charge after each dis 
charge reduces the duty evecle. 

B. Increases the time required to 
bring this overdischarged bat- 
tery to a full charged condition 
which disrupts the entire bat- 
tery charge system. 

2. Failure to repair damaged cells. 

A. This reduces the efficiency of 
the battery by reducing total 
voltage which 
speed and power. 


means loss of 


B. Increases the drain on cells in 
good condition. 

C. Damaged cells or cell removed 
from the circuit tend to dam- 
age the positive plate of the 
good cells. 

1). Damaged or removed cells 
lower the voltage of the entire 
battery which is harmful to 
the motor of the truck under 
heavy load. 

E. Failure to periodically wash 
batteries allows external short 
circuits to build up across the 
top of the battery reducing its 
efficiency. 
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By K. A. VAUGHAN 


Manager of Field Engineering 


Gould Storage Battery Corp. 


Trenton, N. J. 


There are various methods or sys- 
tems used to control battery main- 
tenance and one of the best is the 
daily battery record system which is 
as follows: 

1. Each battery is numbered. 
2. As each battery is installed in 
the truck, the specific gravity 
and temperature is read and re- 
corded, time the battery is put 
into service is recorded, and the 
truck to which it is assigned is 
recorded. 

3. When a battery is returned to 
its charging station the specific 
gravity and temperature is read 
and recorded, time is recorded, 
and the setting of the ampere 
hour meter together with a note 
as to whether evaporation was 
replaced or not is also recorded. 
A quick glance at a chart of this 

type can tell the supervisor: 

1. Whether the battery receives 
sufficient charge before being 
placed into service. 

The number of hours the bat- 

tery actually was in service. 

3. Whether the battery was dis- 

charged below normal value. 

t+. A comparison of the specific 

gravity as read at the end of the 
discharge compared with the 
ampere meter setting and the 
ampere hour meter chart will 
tell at a glance whether batteries 
are being properly charged. 

From a chart of this type a definite 
procedure can be established as to 
when batteries should be changed to 
prevent overworking them. By pre- 
venting overworking the battery the 
efficiency of the truck is increased 
and there is no lost time due to bat- 
tery failure during the duty cycle. 
This chart also tells whether a bat- 
tery was in full charge condition be- 
fore it was placed in service, as failure 
to give a battery sufficient charge will 
also result in battery failure during 
the shift. The temperature reading of 
the battery before being placed in 
service will be an indication to you 
whether the proper charge rates are 
being maintained, because a battery 
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with high temperature is an indica- 
tion that the charge rates are too 
high. An investigation of this might 
prove that the reason for high charge 
rates is that cells have been cut out 
of the circuit, or that leaking or 
broken jars have caused the battery 
to become short circuited. Naturally. 
a battery in this condition will not do 
a day’s work. 

A few progressive users establish 
what might be considered a floating 
battery man who is equipped to test 
batteries on the job; and he visits all 
departments and buildings, checking 
the batteries while they are in service 
and from his experience he can tell 
approximately when the battery 
should be returned to a charge sta- 
tion. This is rather an expensive way 
of doing it. However, it gives an ex- 
cellent opportunity to check up on 
charging conditions. 

Under no condition should a pro- 
duction man be in charge of preven 
tive maintenance, as experience has 
taught that they have very little re- 
gard for equipment. Their main goal 
is to get production at any cost and 
normally he has no responsibility for 
the cost of maintaining equipment. 

One of the best examples of pre- 
ventative battery maintenance is the 
telephone company. They pride 
themselves on uninterrupted service, 
and the equipment they use is not al- 
ways the latest, most modern and up- 
to-date. However, regardless of age 
it is clean, well kept and operated 
with care. There is absolutely no rea- 
son why all equipment cannot be 
handled the same way, as the thou- 
sands of dollars saved by reduction 
of lost time more than pays for the 
cost of maintaining equipment in 
good working order. 

Preventive maintenance on stor- 
age batteries must be started the day 
the battery is unpacked. At that time 
everyone charged with the operation 
of the battery should be made thor- 
oughly familiar with the manufac- 
turer’s maintenance recommenda- 
tions and these should be followed to 
the letter. 
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YALE & TOWNE MANUFACTURING CO. OPENS NEW PLANT 


A On January 10th, the Philadelphia 
Division of Yale and Towne Manu- 
facturing Co. opened a new and ex- 
panded plant for the production of 
materials handling equipment. Coin- 
cident with the opening of the new 
plant several new products were an- 
nounced, one of which is a gasoline 
power industrial truck which is being 
added to the company’s standard 
lines of electric powered and hand lift 
trucks. 

The new plant, under construction 
during the past 214 years, is located 
on a 93-acre site in northeast Phila- 
delphia. The plant will be used for 
the production of industrial power 
and lift trucks, hoists, and scales 
which were previously built at the 
Tacony Street plant, in Philadelphia. 
The new plant which consists of a 17- 
acre, one story manufacturing struc- 
ture was designed around its mate- 
rials handling system, thus carrying 
out in its own operations the com- 
pany’s objective of increasing manu- 
facturing efficiency by reducing ma- 
terials handling cost. 


The material flow layout of the 
new plant embraces the combined 
thinking of experienced manufactur- 
ing layout engineers with that of 
leading building and structural en- 
gineering organizations. As an ex- 
ample of the care and design in set- 
ting up the materials handling sys- 
tem, a typical part in the old plant 
had 22 operations and was moved 45 
times over a total distance of 10,140 
ft. In the new plant the same part 
moves only 3,380 ft for a saving of 67 
per cent. 

The plant layout was planned on 
eight basic requirements: 

Adequate facilities to receive, 
inspect and distribute incoming 
material. 

2. Short direct routes to and from 
storage and processing areas. 
Proper arrangement of equip- 


ment to provide ample room for 
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placing material within conven- 
ient reach of workers. 

+. Quick access to machine and as- 
sembly benches for quick deliv- 
ery and backup of material. 

5. Grouping of machines in depart- 
ments to minimize material 
movements and back-tracking. 

6. Adequate storage facilities for 

material in between 

operations. 

Stockrooms with 

minimize handling. 
8. Facilities to pack efficiently and 

to ship by all types of carriers. 

By satisfying these above basic re- 
quirements, the new Yale plant’s ma- 
terials handling system will move and 
store material efficiently with the 


process 


facilities to 


~ 


least effort, greatest safety and in the 

shortest possible time. Planning this 

materials handling system required 

detailed study of the three 

factors of such a system: 
Method of handling. 

2. Equipment for handling. 

3. The integration of the equip 
ment into an overall system. 
The increased production facilities 

of the plant permit adequate 

production for the first time of the 

new dial scales developed since 1944 

when Yale and Towne acquired the 

Kron scale business. 


primary 


© 


~ 


new 


The total cost for plant equipment 
exceeded $15,000,000. It is designed 
to produce 20 per cent more than the 
old unit. 


General flow chart of power truck products. Flow of materials was arranged 
to provide minimum movement and less cross-travel. 
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DOWELL 


SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 
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Power engineers have found in Dowell’s chemical 
scale removal service a modern method for restoring 
power. They know that more efficient operation of 
boilers, condensers and other heat exchange equip- 
ment has been achieved after removal of the insu- 
lating scale and sludge deposits by this tested 
service. They have seen for themselves how effective 
Dowell’s service really is. 


Dowell engineers treat your equipment with liquid 
solvents designed to dissolve and disintegrate the 
accumulated deposits which retard heat transfer. 
They are experienced in practical methods, know 
which solvents to use, and bring with them special 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


, New York 20 Buffalo 2 Kansas City 8 
Boston 16 Cleveland 13 Wichita 2 
Philadelphia 2 Pittsburgh Oklahoma City 2 
Baltimore 18 Detroit 2 Houston 2 


Wilmington 99 Chicago 2 New Orleans 12 
Richmond 19 St. Lovis 8 Ft. Worth 2 
Jacksonville Indianapolis Shreveport 23 
Atlanta Lovisville Anniston, Ala. 


Long Beach, Oakland, Casper: Dowell Associate—International Cementers, Inc. 





How much P OWER 


ell Chemical Scale 


rvice Restore 


can Dow 


Removal Se 


for you? 


truck-mounted tanks, pumps, mixers, heaters and 
control equipment. 


Dismantling and down time are held to a minimum 
in Chemical Scale Removal Service. The solvents are 
pumped into the equipment through the regular 
connections. The most complicated heat transfer 
equipment has been cleaned effectively by Dowell 
solvents which reach wherever steam and water flow. 


Call or write the office nearest you for a free estimate 
of the cost of cleaning your boilers, condensers, 
heat exchange equipment, water lines—and for 
increasing water well output. 


Mt. Pleasant, Mich. 
Hamilton, Ohio 
Charleston 27, W. Va. 
Salem, Illinois 
Borger, Texas 
Midland, Texas 
Wichita Falls, Texas 
Lafayette, La. 
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January 3 


A The operating rate of steel companies having 94 per cent of 
the steel capacity of the industry will be 100.0 per cent for the 
week beginning January 3, 1949. This is equivalent to 1,802,500 
tons of steel ingots and castings compared with 1,753,800 tons 
one week ago. This percentage rate is based on 1948 capacity. 
A The Allegheny Ludlum Steel Corporation announced today 
downward reductions in some price extras of stainless steel. 
Quality extras were reduced from 534 to 134 cents per lb, and 
sheet gage extras were reduced also in some instances. 

A The Edison Electric Institute announced that electricity pro- 
duction for 1948 was 336,000,000,000 kwhr compared with 
307,000,000,000 kwhr for 1947. Of this, about 54,000,000,000 
kwhr were produced by industrial and railway plants for their 
own use. Some 4,000,000 kw of new generating capacity were 
installed in 1948. 

A Frank D. Newbury, consulting economist for Westinghouse 
Electric Corporation, predicts a gross national product of 
$260,000,000,000 for 1949 which is up $35,000,000,000 over 
1948. 

A The Anthracite Institute placed 1948 production at 54,100,000 
net tons compared with 54,050,000 tons in 1947. 

January 4 

A The Lukens Steel Company was awarded a contract for about 
750,000 lb of stainless clad steel for use on the Conemaugh 
River Dam. 

A In 1949 the Marshall plan countries will spend a larger per- 
centage of their money on equipment and raw materials for 
producing oil, steel and power and will use a smaller percentage 
on food. 


January 5 


A Sharon Steel Corporation will spend $4,000,000 in 1949 on 
their expansion program. $21,000,000 has been spent in the last 
three and one-half years. Net profit in 1948 was about $15 per 
share. 

A The War Assets Administration sold a blast furnace and by- 
product coke ovens at Houston, Texas to the Sheffield Steel 
Corporation for a price of $7,150,000. 

A CIO President Philip Murray stated that management was 
coming around to the union’s point of view on the guaranteed 
annual wage. 

A Domestic freight car deliveries in December totaled 9,967. 
Deliveries for the year 1948 totaled 112,634, the highest since 
1924. Deliveries in 1947 were 68,552. 

A President Truman in his State of the Union Message today 
asked Congress to authorize an immediate study of the adequacy 
of production facilities for materials in short supply such as steel, 
and if found necessary, authorize government loans for the 
expansion of such facilities. He also requested authorization to 
construct such facilities directly, if action by private industry fails 
to meet our needs. 

A The Gray Iron Founders Society estimates that output of gray 
iron castings in 1949 will be about 11,000,000 tons. 

January 6 

A Blast Furnace H of Bethlehem Steel Company’s Sparrows Point 
Plant, a 28 ft furnace, set a new world record for pig iron produc- 
tion in December with 54,336 tons. 

A The American Iron and Steel Institute announced that steel 
making capacity is 96,120,930 tons per year, the highest in 
history. Ingot capacity was increased 1,800,000 tons in 1948. 
Present schedules call for a further addition of 2,200,000 tons in 
1949, and 500,000 tons in 1950. Blast furnace capacity is now 
70,500,000 tons. 


January 7 


A The F. W. Dodge Corporation stated that construction contract 
awards for 1948 were $9,429,618,000 for a new record which 
tops the 1947 volume by 22 per cent. 

A Steel scrap prices have started to break and prices have slipped 
to $40 per ton in Chicago and to $41 a ton in Pittsburgh. 


January 8 
A The Census Bureau reports that employment reached a record 
average in 1948 of 59,500,000. Unemployment averages about 
2,050,000. 
January 9 
A Under voluntary allocation, approximately 543,000 tons of 
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steel a month will be on an allocation basis if present programs 
all go through. 


January 10 


A The operating rate of steel companies having 94 per cent of 
the steel capacity of the industry will be 99.3 per cent of the 
capacity for the week beginning January 10, 1949. This is equiva- 
lent to 1,830,600 tons of steel ingots and castings compared with 
1,802,500 tons one week ago. This production will set a new record 
and the percentage is based on the new 1949 estimated capacity. 
A Federal spending will total about $41,900,000 for the fiscal 
year starting July 1, 1949. 

A The CIO advocated today income tax exemptions for a family 
of four earning less than $4,200 a year. 

A The No. 4 seamless tube mill at the National Tube Company's 
Lorain plant started operation today. 

A The first heat of carbon steel was poured today from the No. | 
electric furnace at the new Trenton, Michigan plant of the 
McLouth Steel Corporation. 


January ll 


A In a decision handed down by the Supreme Court, the Court 
decided that the provisions of the Taft-Hartley Law do not compel 
the employer to bargain with the foreman’s union. They did this 
in effect by refusing to review a case brought up by the Foreman’s 
Association of America. 

A Legislation sponsored in the House and Senate would set up 
a $15,000,000,000 capital development fund in the RFC. This 
money would be loaned to private business or government 
agencies to achieve production goals and would enable the 
government to enter the steel business if it so desired. 


January 12 


A Official figures released on steel production in 1948 show that 
79,302,575 tons of open hearth steel (94.8 per cent of capacity) 
4,242,013 tons of bessemer steel (81.2 per cent of capacity), 
4,964,495 net tons of electric steel (92.0 per cent of capacity) or 
a total of 88,509,083 tons of steel were produced in the United 
States in 1948. This is an overall rate of 93.9 per cent of capacity. 
A In one of the two new plans for voluntary allocation of steel 
which the Department of Commerce announced would be put 
into effect in February, 2,576 tons of steel were allocated for 
manufacturing special railroad cars for carrying manganese 
bearing ore from South African mines to tidewater. One factor 
in this is the possibility of Russia cutting down exports of manga- 
nese ore. 


January 13 


A Federal Trade Commission stated today that they do not favor 
government regulation which will require a business to sell their 
products on an fob mill price basis. The commission believes that 
the anti-trust laws permit a single enterprise to use any pricing 
practice it chooses unless the practice involves price discrimi- 
nations which injure competition. 

A The American Iron and Steel Institute announced that the 
payroll of the iron and steel industry for the first eleven months 
of 1948 was $2,028,613,000 or $40,000,000 more than the total 
payroll for 1947. Employment attained a post war record in 
November with 646,200 employees. Earnings of non-salaried 
workers averaged $1.72] an hour which is a new high. 


January 14 


A Gwilym A. Price, president Westinghouse Electric Corpo- 
ration, stated that the electrical manufacturing industry reached 
a new all time high level of production during 1948, exceeding 
1947 by approximately 5 per cent in actual physical output. 

A Edgar F. Kaiser announced that the Kaiser-Frazer Corporation 
is cutting back operations to one assembly line and reducing car 
output from 675 to 400 cars daily. He blamed the cutback on 
credit restrictions. 

A President Truman stated that persons making $6,000 a year 
or more were those that he thought should pay higher income 
taxes. His definition of middle income starts at $6,000 per year 
and goes to $30,000. 

A Weirton Steel Company set up a new pension plan which will 
mean a minimum retirement income of $100 a month for those 
employees who participate. 
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January 15 


A The Esso Standard Oil Company and the Shell Oil Company 
cut prices of heavy fuel oil up to 25 cents a bbl. This is the third 
general reduction in 6 weeks. 

A The government filed suit against the American Telephone 
and Telegraph Company to force them to give up ownership of 
the Western Electric Company. The suit is a civil anti-trust action. 
A Stockholders of the Copperweld Steel Company approved an 
agreement under which both the privately owned and government 
owned steel making facilities at Warren, Ohio will be sold as a 
single unit. 

A Youngstown Sheet and Tube Company announced that they 
will spend $16,000,000 on additions and improvements in 1949. 
This is about double that spent in 1948. One of the major items is 
a continuous butt weld tube mill in the Chicago area. 

A The Sharon Steel Corporation will spend $4,000,000 on its 
improvement program in 1949. Part of this will go towards a new 
tube mill at the Farrell Works. 


January 16 


A It is believed that unions will emphasize pension and welfare 
programs in their negotiations this year because of the drop in 
indices for the cost of living. 


January 17 


A The operating rate of steel companies having 94 per cent of 
the steel capacity of the industry will be 100.0 per cent of capacity 
for the week beginning January 17, 1949. This is equivalent to 
1,845,400 tons of steel ingots and castings compared with 
1,830,600 tons one week ago. This week’s production will set a 
new record. 


January 18 


A The Lone Star Steel Corporation is applying to the RFC for a 
$65,000,000 loan to expand its facilities at Daingerfield, Texas. 
Several open hearth furnaces as well as finishing facilities will be 
included in the expansion which will make it the first steel finishing 
plant of its type in the Southwest. 

A Wn. Holaday, research director of the Socony-Vacuum Oil 
Company, urged home owners and industry not to use oil if they 
can easily get natural gas or coal. This recommendation was made 
to preserve petroleum resources. 


January 19 


A Irving S. Olds, chairman of the board, United States Steel 
Corporation, stated in an address that he felt that eventual national- 
ization of the steel industry along British lines may be in the minds 
of some of the critics of the steel industry. 


January 20 


A Secretary of Commerce Sawyer warned that the high scrap 
stocks on hand should not make the industry optimistic because 
consumption is now higher. 


January 22 


A The Bethlehem Steel Company plans to increase coke oven 
amg at Sparrows Point 17 per cent by the addition of a 65-oven 
attery. 


January 23 


A The Penn-Warren Steel Corporation of Wilmington, Delaware 
offered $10,400,000 for the steel plant at Warren, Ohio owned 
jointly by the government and the Copperweld Steel Company. 
This bid was turned down by Copperweld. Another new company 
the Warren-Ohio Steel Company headed by Paul V. McNutt, said 
it would like to negotiate if bids are not acceptable. 

A American importers were told that their imports of manganese 
ores from Russia would probably be stopped when their present 
contracts expire. 

A The Acme Steel Company has started operations on a new 
five-stand, cold strip mill. The mill will roll sheets in gages of 
0.006 to 0.02 in. and in widths up to 1814 in. and at speeds up 
to 3000 fpm. 


January 24 


A Steel scrap prices dropped another $2 a ton to a new figure 
of $39 in the Pittsburgh area. 

A The Board of Directors of the Lukens Steel Company approved 
an appropriation of $266,000 for a new soaking pit which will 
replace the present two regenerative pits. 

A Blast furnaces in the United States and Canada consumed 
7,351,059 gross tons of Lake Superior iron ore in ember for 
accumulative total for the year 1948 of 80,629,057 tons. Iron ore 
stocks at lower lake ports on January Ist totaled 39,460,497 tons 
compared with 36,094,970 tons one year ago. 

A The operating rate of steel companies having 94 per cent of 
the capacity of the industry will be 101.1 per cent of capacity for 
the week beginning January 24, 1949. This is equivalent to 
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1,863,800 tons of steel ingots and castings compared with 
1,845,400 tons one week ago. 


January 25 


A Brass and bronze ingot prices were cut from }/2 to 1 cent a lb 
by a leading producer. 

A The American Iron and Steel Institute stated that the industry 
spent $583,000,000 in 1948 to expand and improve production 
facilities. Expenditures in 1949 will total about $627,000,000. 
Ingot capacity should be expanded 2,200,000 tons in 1949. 

A The House Labor Committee opened hearings today on a bill 
to raise the minimum wage rate from 40 to 75 cents an hour. 


January 26 


A United States Steel Corporation reported a dividend of $1.25 
per share on the common stock as well as a special dividend of 
$l per share. Income for 1948 is reported as $129,552,424 or 
5.2 per cent on sales. The board of directors also recommended 
a three for one split of the common stock. Net profits per share 
was $11.99 compared with $11.70 in 1947. 

A Alan Wood Steel Company in a preliminary report stated that 
1948 earnings are about $4,100,000 or $7.75 per share. 

A Secretary of Commerce Sawyer stated in a hearing before a 
Senate Banking sub-committee that the Administration will soon 
ask for mandatory powers to control distribution of steel and other 
basic products in short supply. 

A The Inland Steel Company reported net income for 1948 was 
$38,606,899 (9.83 per cent of net sales) or $7.88 per share of 
stock. 


January 27 


A Pig iron production in December was 5,525,000 net tons or 
higher than in any previous month in war or peace. The total for 
1948 was 60,136,000 tons for a new peacetime record. 

A The Wheeling Steel Corporation reported earnings of $23.24 
a common share for 1948 for a total of $15,050,045. 

A The Briggs Manufacturing Company purchased the Upper 
Union Mills of the Carnegie-Illinois Steel orporation in Youngs- 
town, Ohio. They have thus abandoned their plans for locating a 
plant in the Pittsburgh district. 

A Marketed production of natural gas in 1947 in a report just 
released by the Bureau of Mines was 4,444,693,000,000 cu ft or 
10 per cent over the peak in 1946. 


January 28 


A Eugene G. Grace, chairman of the Bethlehem Steel Corpo- 
ration, stated that overall demand for steel has softened, although 
there have been important cancellations in steel orders. He 
believes, however, that Bethlehem will continue to operate full 
capacity for the first six months of 1949. 

A Mr. Truman stated that he has always contended that steel 
prices are too high and still thinks this is the case. 


January 29 


A Automobile and truck output in the United States and Canada 
for the first four weeks in January was 440,341 units com>ared 
with 432,125 one year ago. 

A Commerce Secretary Sawyer stated that export control- may 
be lifted if this year’s harvests are as large as expected. He stated, 
however, that rigid export controls should be maintained on st3el, 
aluminum, copper, meat and some fats and oils. 


January 30 


A Commerce Secretary Sawyer urged whole-hearted industrial 
rticipation in the national drive to uncover iron and steel 
eavy scrap. 


January 31 


A National Steel Corporation in a preliminary report for 1948 
reported net income of $40,121,506 or $16.35 a share. 

A The Jones and Laughlin Steel Corporation reported a net 
income for 1948 of $31,222,451. This is equivalent to $12.01 a 
share compared with $7.17 for 1947. 

A The operating rate of steel companies having 94 per cent of 
the steel capacity of the industry will be 100.9 per cent of capacity 
for the week beginning January 31, 1949. This is equivalent to 
1,860,100 tons of steel ingots and castings, compared to 1,863,800 
tons one week ago. 

A Secretary of Labor Tobin asked Congress to repeal the Taft- 
Hartley Law and replace it with a revised Wagner Act. The new 
bill would allow closed shops. It also provides for a thirty day 
cooling off period for disputes threatening national welfare. 

A The Superior Court has agreed to revise the court ruling which 
upheld the FTC order which ended the use of the basing point 
system in the rigid steel conduit industry. The case should be 
decided by next July. 
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annealed steel during cooling 














Some of the 40 cover furnaces at Great Lakes Steel Corp., 
Detroit, Michigan. Center, stacks of flat 


on the annealing process; left, inside covers protect 





This Micromax record demonstrates one type of 


control. Irregular right margin shows the fluctuating 
temperature at the roof, as fuel is turned on and off. 
Left margin shows regular increase in temperature of 


the work. 
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sheet stand ready 
for heating; right, completely assembled cover furnaces carry 








Annealing Covers at Great Lakes 


Get Accurate MICROMAX Control 


To help take full advantage of the economies possible with 
forty cover furnaces annealing a tremendous output of sheet ar 
coil steel, Great Lakes uses Micromax pyrometers for the temper- 
ature control part of the job. 

Temperature cycles for some of the heating operations are 
fairly complicated. Sometimes the controller must bring the wor} 
up to temperature smoothly and efficiently and hold it at soak 
temperature for exactly the prescribed period. For cycles like 
malleablizing or spheroidizing, Micromax also controls the cooling 
rate. Great Lakes is equipped to accomplish almost any variatior 
of the basic annealing cycle, and Micromax Control handles all 
requirements. 

Program Control effects substantial improvements in fuel 
economy and product quality, because it regulates valve move- 
ment at the most critical times — when furnace temperature is 
changing at a predetermined rate. 

Whatever your heat-treating requirements, Micromax can 
help. For specific information on how it can answer your need 
write to Leeds & Northrup Company, 4942 Stenton Avenue, 
Philadelphia 44, Pennsylvania. 


ke. LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - AUTOMATIC CONTROLS - TELEMETERS 
HEAT-TREATING FURNACES 
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is MOISTURE your magnet problem? 


Here’s an Ohio lifting magnet that operates underwater 50 percent of the 
time, retrieving hot crop-ends from a cooling pit. It is a standard Ohio bolted- 
type magnet which has not been waterproofed in any way! 
This unusual application proves the extra margin of moisture protection built 
into every Ohio Magnet. 
For longer magnet life and greater dependability, why not send your next 


order to Ohio—25 years a leader in magnetic materials handling. 


Remember this picture next tume vou buy! 


SELECT YOUR MAGNET 
from two Ohio types. The 
PROTECTO-WELD mag- 
net, shown here, is made in 39, 46,55 and 
65-inch diameters. Bolted construction types 


inc lude these and other smaller sizes. 





THE OHIO ELECTRIC MFG. CO. + 5900 MAURICE AVENUE - CLEVELAND 4, OHIO , 
MAGNETS 
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Industry News... 





STEEL INDUSTRY TO SPEND $627,000,000 


FOR NEW EQUIPMENT DURING 1949 


A Companies of the iron and steel in- 
dustry spent a record amount, total- 
ing $583,000,000 during 1948 to ex- 
pand and improve their production 
facilities, American Iron and Steel 
Institute announced recently. 

Even more money will be spent 
this year, the Institute said. The ex- 
penditures will be raised to a total of 
$627 000,000. 

A total outlay of more than two 
billion dollars will have been made by 
the end of this year for postwar ex- 
pansion and improvement. At that 
time it is expected that annual steel- 
making capacity will be at a record 
high level exceeding 98,300,000 tons. 
An additional 500,000 tons will be 
added in 1950. 

The huge total outlay last year en- 
abled the companies to increase their 
combined steelmaking capacity by 


more than 1,887,000 tons. In addition 
to constructing and improving steel 
furnaces, the companies increased the 
capacities in their blast furnace, coke 
oven, and other raw material depart- 
ments and added to processing and 
finishing facilities in order that the 
additional raw steel could be made 
into useable finished products. 

This year’s plans for a record out- 
lay of $627,000,000 will increase steel 
capacity by about 2,200,000 tons, and 
provide necessary facilities to roll 
that additional steel into finished 
products. 

The Institute cited a comparison 
to illustrate the sharp increase in the 
cost of expanding and improving 
facilities. The amount spent last vear, 
when 1,887,000 tons of capacity was 
added, was more than four times 
greater than ten years earlier when 


MECHANICAL CAR UNLOADER SPEEDS UNLOADING 


about 1,600,000 tons were added to 
raw steel capacity with the com- 
panies’ expenditures totaling only 
$140,000,000. 


NEW STEEL COMPANY 
ORGANIZED IN ST. LOUIS 


A A newly organized steel company 
named Western Reserve Steel Corp., 
was announced recently by Harry H. 
Holloway, president. The new com 
pany plans to build a complete seam 
less tube mill, which will be the first 
step toward what may become an in 
tegrated steel plant at Madison, Ill. 
(near St. Louis). Plans call for an 
initial outlay of $7,000,000 and for 
the rolling of 30,000 tons of oil well 
casing a month by the third quarter 
of 1949. The new company has a 
number of customers in the oil busi 
ness and will not sell steel in the open 
market for several months. It is con 


The Kinney car unloader is shown, at the left, mechanic- 





run on a crane runway or may be designed as a gantry 





ally unloading ore at the Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. At the right, the unloader is seen in 
operation on a carload of coal at a public utility central 
station. Manufactured by Heyl and Patterson, Pitts- 
burgh, Pa., the unloader operates efficiently on frozen 
carloads of coal or ore. 


Principally, the unloader consists of a movable bridge 


equipped with a trolley which carries the unloading 
ram. A specially designed bridge is used which may be 


or other type of bridge. The ram head, which oscillates 
by a swinging movement of the ram and by moving 
the bridge, is equipped with a wide-faced spade type 
tool suitable for unloading ore, coal, slag, clay, orother 
bulk materials from hopper cars. The tool is remov- 
able and can easily and quickly be replaced by other 
tools. One man can unload a 70-ton car of iron ore 
in 20 minutes where formerly 6 men required 30 to 40 
minutes. 
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‘py THE CUBI 


it's in 
the AIR 


There’s plenty of Oxygen in the air 
and you can extract what you need, 
as you need it, by leasing Air Prod- 
ucts generators and making your own. 


c FOOT 





W ith Air Products generators, 
your OXYGEN flows from the gen- 
erator, through your pipe line, to the 
points of use, without handling. 


You control your own supply and 
remove the risk of costly shut-downs 
result from delivery 


which often 


failure. 


You eliminate the cost of handling, 
delivery, evaporation loss and selling 
cost, which is a large percentage of 
the total cost. 


If you use over 200,000 cubic feet 
per month, you can 


supply at low cost, without capital 


assure your 


investment for equipment, by !easine 
Air Products generators and making 
your own oxygen from air. These 
same generators also produce high- 
quality nitrogen gas. 


om How to Cash-In 
on this Proven Method 


Let us know how much OXYGEN 
you use per month, minimum and 
peak demands, whether you own a 
pipe line and storage bank, and any 
other pertinent information. We will 
show you how to make very sub- 
stantial savings, as many other firms 
have done. Names on request. 


AIR PRODUCTS, INC. 
P. O. Box 538 
Allentown, Pa. 


OXYGEN GENERATORS 
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templated that one tube mill will be 
in operation within three months and 
a second mill within six months. 
Western Reserve will purchase tube 
rounds temporarily, but will be mak- 
ing its own steel within six months. 

The company has acquired two 
government owned plants in the mid- 
west from the War Assets Adminis- 
tration. The property acquired con- 
sists of two plants under one roof, and 
include 110 acres of land. The site 
was formerly a steel foundry for 
heavy castings. Buildings include a 
factory with floor area of over 1,200,- 
000 sq ft, an open hearth furnace 
building, an office building, a chem- 
ical laboratory, two machine shops 
and a welding shop. The present 
plans include the installation of four 
70-ton electric furnaces and four 20 
kva transformers. Calumet Steel Co. 
will supply tube rounds for the time 
being. 


SCRAP FROM SLAG PILES 
TOTALS 2 MILLION TONS 


A Slag piles in steel plants are giving 
a big assist in licking the scrap short- 
age. These slag piles are currently 
yielding scrap at a yearly rate of some 
two million tons. Since the steelmak- 
ing formula calls for roughly half 
scrap and one-half pig iron, the two- 
million-ton scrap total is enough to 
make possible the production of four 
million tons of steel. 

Before 1939 only about 10 per cent 
of the steel companies scavenged 
their dumped slag. 

The job of combing through the 
heaps is turning into big business for 
the people whom the steel mills hire 
to handle it. 

Biggest operator in the field is 
Heckett Engineering, with headquar 
ters at Butler, Pa. This firm’s haul 
from waste piles is about 20,000 tons 
of scrap a month. The company cur- 
rently works Republic Steel Corp.'s 
dumps at South Chicago, Warren, 
Ohio, and Gadsden, Ala. It sifts the 
slag at Youngstown Sheet & Tube’s 
Indiana Harbor, Ind., plant and at 
the Birmingham plant of the Tennes- 
see Coal, Iron and Railroad Co. Other 
Heckett customers: The Newport 
Rolling Mills division of Interna- 
tional Detrola Corp. at Newport, 
Ky., and the Steel Co. of Canada at 
Hamilton, Ont. 

Another big slag-combing outfit is 
Brown Bros. Construction, Inc., an 






offspring of the Heckett organization. 
The Brown brothers, who used to 
work for Heckett but set up their own 
outfit after the war, collect from 3,000 
to 3,500 tons of scrap a month from 
dumps at Phoenixville, Pa. (Phoenix- 
Apollo Steel Co.) and at Coatesville. 
Pa. (Lukens Steel Co.) among 
others. 

Carnegie-Illinois Steel Corp. em- 
ploys Robert M. Chambers, a private 
contractor, to dig out about 5,000 
tons of scrap a month from its Gas- 
cola dump, near Universal, Pa. A 1,- 
500 monthly scrap harvest is being 
reaped by Armco Steel Corp. from 
old or abandoned dumps at Butler, 
Ashland, Ky., and Middletown, Ohio. 

From dumps where waste from its 
open hearth furnaces is now being dis- 
carded, Armco reclaims about 12,000 
tons of scrap a month. About half of 
that metal goes into blast furnaces 
where its 35 per cent iron oxide and 
40 per cent lime content makes it a 
valuable ingredient in the brewing of 
pig iron. The other half is being stored 
for future use; its high manganese 
content will prove important when 
the company is forced to begin using 
taconite ore, an iron-bearing rock low 
in manganese, as high grade ore sup- 
plies are exhausted. (In some types 
of steel, the amount of manganese re- 
quired is extremely small but when 
high resistance to impact is desired as 
much as 14 per cent manganese may 
be needed.) 


DULUTH PLANT CAPACITY 
INCREASED 35 PER CENT 


A Steel capacity at American Steel 
& Wire Co.’s Duluth works will be in- 
creased 243,000 tons a year, or 35 per 
cent, as a part of a replacement, im- 
provement and rebuilding program. 
In the open hearth steel-producing 
department, replacement will be 
made of two furnaces which were par- 
tially dismantled and taken out of 
service during the business recession 
of the 30’s. The new replacement fur- 
naces will be of the same size as the 
furnaces presently in use in this plant, 
and will be erected in the existing 
building on foundations which were 
used for two previous furnaces. They 
will produce standard open hearth 
steel according to customers’ speci- 
fications. 

To handle the additional ingot ton- 
nage, the works will establish one row 
of soaking pits on the site of the pres- 
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Master Switch automatically returns to Off-Position 


from any speed-po 
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int in either direction . 





i. OFF (Safe) Provides Safe Operation should oper- 





. 
‘ iat 

! Position ator fall or otherwise remove his 
hand from master-handle. 








There are several speed-contro/ 
applications where safe practice 
dictates that power be automatically 
disconnected from the motor-driven 
machine the instant the operator 
leaves his station or for some other 
reason removes his hand from the 
master switch. A typical example is 
a transfer (or larry) car with a spring- 
return master switch mounted on the 
side within reach of the operator as 
he walks along with the car. Should 
he trip and fall, the master switch 
automatically centers itself in the off 
(safe) position. 


The EC&M Cam-type Master Switch 
(as illustrated) is ideal for this service 
because of the short-throw of the 
operating handle. From the “‘full-on’”’ 
to the “‘off’’ position, the handle of an 
EC&M Master travels less than 40° 
from the sixth speed-point in either 
direction to the off (central) position. 
There’s nothing to equal the EC&M 
Cam Master Switch for spring-return 
service. 


Make your own Compact Layouts 
with EC&M Bulletin 1190 Cam MASTER SWITCHES 
























in Crane-cabs or Mill-pulpits 











For new installations or when 
re-vamping existing equipment, 
take advantage of the narrow 
width and short-throw of EC&M 
Cam Master Switches for im- 
proved performance. These 
features appeal to operators. 











Write for Bulletin 1190 giving details of these short-throw, narrow width Masters 


THE. ELECTRIC CONTROLLER & MFG. COMPANY 


2698 E. 79th STREET CLEVELAND 4, OHIO 


IRON AND STEEL ENGINEER, FEBRUARY, 1949 





123 








ent warming pits in the existing build- 
ing. Rolling mill output will be in- 
creased from an annual total of 580,- 
000 tons of billets produced on the 
plant’s 40-28 in. mill to 784,000 tons. 

Replacement of 57 of the plant’s 
coke ovens will be included in the pro- 
gram. The original coke oven battery, 
built in 1916, comprised 90 ovens and 
has been in constant use since that 
time. Under the present program, 57 
of the ovens will be replaced by a 
battery of Koppers design and will 
incorporate the same method of gun 
type firing as the original ovens; how- 


ever, the 57 ovens will be equipped 
with self-sealing doors and will use 
burners of a modern and more effi- 
cient design. 

Construction of the new ovens is 
expected to begin soon, and the new 
unit will be located south of and ad- 
jacent to the existing ovens in order 
to maintain coke production during 
the construction period. 

Coke is made from coal brought to 
Duluth from lower lake ports, which 
also ship limestone to the Duluth 
works. Iron ore from Minnesota, to- 
gether with coke and limestone, is re- 





our service to customers. 


@ Long Flame Gas Burners 
@ Hot Air Burners 


@High Pressure Fuel Oil 
Burners 


@ Nozzle Mix Burners 
® Tempered Flame Burners 
@ Raw Producer Gas Burners 


®@ Bloom-Paulsen-Steinbart 
Blast Furnace Gas Burner 
for Stoves and Boilers 
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LERLOON AL 


for Steel Mills and Industrial Furnaces 





Bloom Engineering Company designs and manufactures com- 
bustion equipment for steel mill and industrial furnaces. The 
correct application of these products is an important part of 


tt 
Cc Chu (@ tor bulletins on any of the 
above Bloom Equipment. 





@Low Btu Gas Burners for 
Galusha Producer Gas, 
Blast Furnace Gas, Mixed 
Gases 


®@ Differential Pressure Con- 
stant-Flow Oil Valves 


®@ Steam-Oil Pressure Ratio 
Regulator 


@ Bloom Time Cycle Reversal 
Systems for Open Hearth 
Furnaces 





quired for the production of pig iron. 

In the annealing department of the 
Duluth works, pot type annealing 
furnaces will be replaced by modern 
circular bell-type furnaces which will 
permit closer heat control during the 
annealing period to greatly improve 
the quality of the steel wire pro- 
duced at the plant. 

To keep pace with the works’ ex- 
panded output of steel, necessary 
auxiliary equipment such as ladles, 
charging buggies, mold cars, and 
cinder pot cars will be modernized. 


BRAZIL TO EXPAND 
VOLTA REDONDA PLANT 


A Brazil plans a threefold expansion 
of its Volta Redonda national steel 
plant in 1949. 

General Silvio Raulino de Oliviera, 
president of Volta Redonda, will ar- 
rive in the United States shortly, ac- 
cording to the Brazilian Government 
Trade Bureau, to work out plans for 
increasing present capacity of the 
plant until Brazil can meet the coun- 
try’s industrial requirements out of 
its own steel output. 

The mill is expected to reach ca- 
pacity production by the end of Feb- 
ruary, 32 months after the first steel 
flowed from the plant on June 23, 
1946. Production at capacity will 
amount to 250,000 metric tons of 
steel annually. Together with Brazil’s 
24 other steel mills, more than 40,000 
metric tons a month will be produced. 

Total production will amount to 
slightly more than one-half Brazilian 
steel consumption, but industrial 
needs are growing so rapidly that 
Brazil probably will continue to need 
foreign steel even after the capacity 
of Volta Redonda is trebled. 

Brazil’s steel production in 1939 
was only 114,095 metric tons, while 
by 1947, with Redonda entering the 
field, it was up to 388,000 tons. To- 
tal 1948 Brazilian output is estimated 
at 475,000 tons. 


FONTANA PLANT PRODUCES 


853,000 TONS IN 1948 


A A record-breaking 853,000 tons of 
steel ingots were produced at the 
Fontana plant of Kaiser Co., Inc., in 
1948. This was a substantial increase 
over the previous record of 796,000 
tons attained in 1947. Shipments of 
finished steel products from Fontana 
totaled 615,000 tons. These records 
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Valve Member 
Utilizes Arch 
Construction 
For Strength 
But Can Flex 
To Adjust To 
Any Slight 
Variations 
In Plane Of 
Valve Seats. 


Valve Member 
Is Free To 
Move Around 
The Guard-Stem 
Or To Assume 
Any Angle And 
Maintains A 
Seal Which Is 
Self-Grinding 
At All Times 





Pes ELLE 





PUMP VALVE SERVICE 


The patented arch construction Durabla Since the Valve Member is freely 
Valve Member™* retains sufficient flexibil- mounted, a unique feature of Durabla 


ity, despite its great strength, so that the engineering, it can turn about the Guard- 


valve-to-seat contact maintains a con- Stem and a self-grinding pressure-proof 

stant pressure-proof seal. The Valve Seat seal is always maintained. Lower main- 

is rigid, the Valve Member is freely tenance costs; Infrequent need for inspec- 
mounted. Hence the free member accom- tion; Minimum lost time for repairs are 
; modates itself to wear of the valve parts all achieved through the use of Durabla 
) which may occur in severe service. “The Valve That Grinds Itself.” 


Address DURABLA Engineering Department 
for Information and Bulletin No. 9$2 


ete hitime 5 


* Patent Numbers 2090486, 2117504 


DURABLA MANUFACTURING COMPANY 


114 LIBERTY ST. NEW YORK AS. 


BRANCHES IN PRINCIPAL CITIES. FOR CANADA REFER: CANADIAN DURABLA LIMITED, TORONTO 
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were made despite the fact that the 
Fontana blast furnace, after running 
for 5% years and producing over 
2,000,000 tons of pig iron, was shut 
down for relining in late summer of 
1948 for a period of 63 days. 

Keeping pace with the new steel 
production records, the large scale ex- 
pansion of new steelmaking facilities 
at Fontana made notable strides dur- 
ing 1948. In the early part of the vear 
production was begun in the new cold 
rolled strip mill and in the new con- 
tinuous weld pipe mill. 

On December 24, the first heat of 
ingots was tapped from the seventh 
open hearth. With this additional 
steelmaking furnace in operation, il 
is anticipated that steel ingot pro 
duction in 1949 will top 1,000,000 
tons. 

The completion of the Eagle Moun- 
tain railway made it possible for Fon- 
tana to draw iron ore from the vast 
Eagle Mountain deposit only 164 
railroad miles from Fontana. Deliv- 
ered ore costs at Fontana are now 
among the lowest in the country, Mr. 
Kaiser stated. 

Late in 1948 ground was broken al 
Fontana for a new blast furnace and 
an additional battery of coke ovens. 
At the present time the Fontana 
plant is the only one on the Pacific 
Coast with a blast furnace. 

Among the new facilities which will 
be completed at the Kaiser Steel 
plant during 1949 is an additional 
ALLOY STEEL slab heating furnace which will per- 


mit an augmented plate output. Con- 
TRIPLE MAGNE? CHAIN struction of facilities at Fontana to 


produce hot rolled sheets up to 78 in. 


Patent No. 2315146 





- ; ; : Ye erher wide with a minimum of 14 gage 
TM Triple Magnet Chain has twice the [| thickness is well under way. The new 
strength and three times the life of ordi- yg rT ¢ mill is expected to produce 100,000 
nary magnet chain. Patented design of the >” THe Wice tons a year of both coils and flat 
connecting links eliminates kinking and 2%. © r "Thane. sheets for heavy sheet metal work, 
twisting —the cause for excessive wear ift REE Wan barrels, oil and domestic water tanks, 
end links and connecting links of ordie = THe TIMES pipe, auto frames, and a host of like 
nary magnet chain assemblies. These qual “ ° ‘IRe fabricated articles. Likewise, the vw 
MK tle > % - Ma In 1949 will see the first production 
ities, plus its resistance to shock, graif: G Ary from the new electric weld pipe mill 
growth and work-hardness, assure TM "AIN, being constructed at Fontana, cap- 
chain users of long, dependable service: > able of producing 100,000 tons a year 
For complete information and specifica- of steel pipe from 5 in. to 14 in. in 
tions write the S.G. Taylor Chain Com- : diameter. 


pany, 62 141st Street, Hammond, — 


SHEET & TUBE SPENT 


a5, > $8,750,000 IN 1948 
(ANNIVERSARY) AYIOR 1ADE A During 1948 Youngstown Sheet 
Ne Re and Tube Co. spent an average of 
= nearly three-quarters of a million dol- 

lars every month for additions and 


betterments to plants and equipment 





MANUFACTURERS OF BBB, PROOF COIL, HI-TEST AND STEEL LOADING CHAIN ® 
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Many plants, 





large and small, 
have proved that 


TUBULAR 6-12” x 24” ROLLERS 
4TH REPEAT ORDER FROM 
CARBURIZED BAR MILL USER 
ROLLERS i aa 







do just that. 


12-16" x 42” ROLLERS — 
40 OF THIS SIZE IN ONE PLANT 


Badall Engineering & Manufacturing Company 


239 DOUGLAS STREET 
HAMMOND, INDIANA 


IRON AND STEEL ENGINEER, FEBRUARY, 1949 127 








... ever sit in ona 








Conveyer Post Mortem? 


. they’re mighty interesting, and more 
common than you might think. Just like other 
machinery that goes into heavy industry, conveyers 
sometimes break up under severe service. When 
that happens, there comes a series of shirt-sleeve 
sessions aimed at determining just why the job went 
bad. Sometimes it proves to be materials that are 
at fault; again, careless operators might be to blame; 
but much more often it develops that the equip- 
ment, for one reason or another, just wasn’t designed 
heavy enough in the first place. But whatever they 
might prove—these long reviews of the details of 
a bad job—they are all part of the experience of 
seasoned conveyer people. 


Most steel plant engineers find that it is pretty 
sound judgment to depend on conveyer people 
who have many years of such experience behind 
them—people who started years ago handling 
“heavy” coils which weighed 8,000 lbs., and 
who today are building equipment to handle 
those which weigh 25 tons—people who know 
why the good systems stayed on the job, and 
why the bad ones couldn’t stand the gaff. 


Give your heavy handling problem the attention 
it desetves. Take it to Mathews’ Engineers, and let 
them go the limit in building into the job the weight 
required. It will pay off in long, trouble-free service. 





MATHEWS CONVEYERS 


GENERAL OFFICES ....... Mathews Conveyer Company 


= 





ELLWOOD CITY, PENNSYLVANIA 


PACIFIC COAST DIVISION. . Mathews Conveyer Company West Coast 


CANADIAN DIVISION . 


SAN CARLOS, CALIFORNIA 
bh ee i . . Mathews Conveyer Company, Ltd. 


PORT HOPE, ONTARIO 


Engineering Offices or Sales Agencies in Principal American and Canadian Cities 
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and to protect future supplies of raw 
materials. Total expenditures during 
the year amounted to $8,750,000. 

Plans for 1949 call for an even 
higher expenditure — $16,000,000 or 
an average of $1,250,000 per month. 
Major projects for the next 12 
months are: 

CAMPBELL WORKS 

Completing the No. 5 boiler house 
extension and installing one boiler. 

Install new tar percipitators and 
build a surplus gas holder at the coke 
plant. 

Two reaming machines and a roll 
lathe for seamless tube mills. 

Installing an air compressor and 
piping in No. 7 electric sub-station. 

Building an extension to the rod 
mill building at Struthers. 

BRIER HILL WORKS 

New bull blocks, cut-off anc’ 
straightening machinery, and point- 
ers for the cold drawn bar depart- 
ment. 

New pull-out stands and plate edge 
blasting equipment for the electric 
weld tube mill. 

Two diesel locomotive cranes. 

INDIANA HARBOR WORKS 

Install a continuous butt weld tube 
mill. 

A new continuous furnace for the 
10-in. skelp mill and additional stands 
to increase output. 

Additional work on No. 1 blast fur- 
nace which was rebuilt during 1948. 

Two new charging machines, a 
scrap baler and a new wash and 
locker building for the open hearth 
department. 

Completing the blast furnace fuel 
system and installing a new approach 
table and ingot turnover in the 
blooming mill. 

New billet conditioning equipment 
to handle 40-ft bars at the No. 10 
merchant mill. 

Alterations to the hot strip mill to 
handle thick slabs. 

Install a two-stand temper mill in 
the cold strip department. 

Provide electrolytic reflow power 
in the tin mill. 

Extending the power house build- 
ing and installing turbo-blowers. 

Three new diesel locomotives. 

The company’s biggest project last 
year was rebuilding No. 1 blast fur- 
nace at InJcana Harbor. The new fur- 
nace, with a rated capacity of 1400 
tons of iron per day, went into blast 
in mid-September and replaces an 
800 ton stack. 

Major project in the Youngstown 
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Totally-Enclosed 


Fan-Cooled Motors 











Wagner totally-enclosed, fan-cooled 
motors are designed for a particular 
purpose—to operate efficiently and 
safely in atmospheres filled with dust, 
fumes, moisture, explosive gases and 
combustible substances. These motors 
are approved by Underwriters’ Labora- 
tories for Class I Group D and Class II 
Groups E, F, and G hazardous locations. 
The photographs indicate the pains- 
taking care with which these motors are 
built for your protection. They are avail- 
able in ratings up to 200 horsepower, 
Fan shield, which protects externally and are varied electrically to suit a wide 
mounted, non-ferrous ventilating fan; and variety of application requirements. 
front endplate, ribbed for mechanical 
strength. 


Wound stator, showing extra large air ducts 


Bulletin MU-185 gives information on 
the complete line of Wagner Motors. 


BUYERS OF WAGNER MOTORS GET 
NATIONWIDE SERVICE! More than 450 
Wagner Authorized Electrical Service 
Stations and Parts Distributors aug- 
mented by 25 Wagner-owned Service 
Branches are ready to immediately 
supply on-the-spot service, factory guar- 
anteed exchange motors, or genuine 
Wagner parts. Write for Bulletin 


MU-24 for complete list. 


ee 


Cast aluminum rotor with cartridge-type ball 
bearings. 3 Fl . ° Back endplate, and shield which directs 
Wa ctric Corporation ventilating air so that it cools the drive-end 
6483 Plymouth Ave., St. Lovis 14, Mo., U.S. A. bearing. 








BRIDGE BRAKES - POWER AND DISTRIBUTION TRANSFORMERS - MOTORS ~~ UNIT SUBSTATIONS 


ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 
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district was the installation of new 
blooming mill cranes. Work was be- 
gun on the boiler house extension and 
the coke plant tar percipitator. 


GRANITE CITY STEEL 
SETS ALL-TIME RECORDS 


A New all-time production and ship- 
ping records were established by 
Granite City Steel Co. during 1948. 
During 1948, the company produced 
494,000 ingot tons— an increase of 
approximately 12 per cent over the 
1947 total of 440,000. 

The over-all increase in steel ship- 


ments was even greater than the 
jump in production. Some 409,000 
tons of steel were shipped in 1948 
compared with 345,000 tons in 1947. 
This is an increase of almost 19 per 
cent. 

The difference between the total 
number of tons produced and the to- 
tal shipped results from a loss of steel 
in processing ingots. Processing in- 
gots into finished products creates 
scrap which is fed back into the fur- 
naces, with other material, to make 
new steel. 

Previous record-year for the mill 
was 1944, the period of peak wartime 
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RUST PROOFING 
AND PAINT BONDING 
Grenodine * 
Daridine * 
Alodine * 
Lithelorm * 
Thermeil-Grenedive * 
RUST REMOVING 
AND PREVENTING 


Deoxidine * 
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Rodine * *® 











IMPROVE PICKLING 





TRADE MARK 


RODINE 


REG. U.S. PAT. OFF. 


A grade of “Rodine” 
completely prevent embrittling wire and 
other products in pickling. It does the same 
thorough inhibiting job so long and so 
generally associated with ‘“Rodine”’ and 
efficient pickling. 


Now, more than ever, it is cheaper to 
pickle with than without 


For further details, write us at Ambler, or 
talk with the ‘“Rodine” 
calls upon you. 


Descriptive folders available on request. 
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Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER, PA, — 


Manvtacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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industrial activity, and the year in 
which the entire steel industry 
achieved its top performance. 

Granite City Steel turned out 488,- 
000 ingot tons in 1944. It increased 
this tonnage by approximately 1 per 
cent in 1948, while the steel industry 
as a whole turned out somewhat less 
tonnage in 1948 than it produced in 
19 +4. 

Major factor in the record-break- 
ing year for Granite City Steel is the 
completely modern and _ efficient 
equipment being used by the com- 
pany’s mills. In the past decade, the 
company has spent nearly $20,000,- 
000 on modernization, expansion and 
improvements. In addition, it is oper- 
ating, under government lease, open 
hearth facilities which were built at 
Granite City during the war at a cost 
of $12,700,000. 


INDIA TO SPEND 
$60,000,000 IN U. S. 


A India will spend approximately 
60,000,000 in the United States for 
iron and steel manufacturing plants 
and fabricated steel frames in 1949, 
1950 and 1951 in a vast program of in- 
dustrialization, which should make 
that country America’s best customer 
less than two vears after gaining its 
independence. India’s total expendi- 
tures in the United States during the 
three-year period will total about a 
half billion dollars, mostlv for capital 
goods according to the Hon. Ramji 
Ram Saksena, Indian Consul General 
in New York. 

Part of India’s industrialization 
program is the construction of several 
huge hydro-electric projects which 
will be used to reduce the cost of 
power for industry and also serve to 
increase India’s useful acreage. 
India’s present steel capacity of two 
million tons annually will be doubled 
as part of the plan. 

The report states that India has 
the dollars with which to make these 
purchases in the United States. 
Other products to be purchased by 
India in the United States include 
railroad equipment, trucks, ships. 
machine tools, electrical machinery. 
office machinery, paper and pulp mill 
plants, ete. To encourage the indus- 
trialization program, Mr. Saksena re- 
ported, the Government of India has 
drastically reduced the import duty 
on plant machinery and new indus- 
try has been given many income tax 
reductions. 
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COILER ROLLS 
TENSION ROLLS 
PINCH ROLLS 


NO SCRATCHING OR GALLING 


500-600-BRINNEL 


PARALLOY STEEL MILL ROLLS 


More Tons Per Pass 


STEEL MILL EQUIPMENT 





Our Engineers Are Aft Your Service 





YOUNGSTOWN, OHIO 








The Youngstown Foundry & Machine Co. 




















SHARON TO ADD TWO 
WELDED TUBE MILLS 


A Sharon Steel Corp. will spend $4 
million this year for expansion and 
improvements. This is part of a $25 
million program, of which Sharon has 
spent $21 million in three and one- 
half years on expansion. 

The 1949 expansions include in- 
stalling two more electric weld tube 
mills at the Farrell works. The pro- 
gram also includes finishing the 14-in. 


HAYS 


CAN SHOW 


YOU 


HOW... 


TO IMPROVE 
PRACTICALLY ANY 
PHASE OF STEEL 
PROCESSING, TO CUT 








FUEL AND LABOR COSTS 


The bulletin illustrated is not just a piece ol 

sales literature but a complete 24 page treatise 
on the instrumentation and automatic control 

of steel making and heat treating furnaces. 
You'll want a copy for your reference files, want to 
profit from its practical, authoritative information. 


And remember as you read it, Hays engineers 
are thoroughly qualified and ready to work 
hand-in-hand with you in solving your own 
specific instrumentation and control problems.. . 


without obligation. 


Write for your copy today . . . Ask for Bulletin 
No. 48-750 (covering heat-treating furnaces). 
Companion edition covering open-hearth 


furnaces will also be included. 


——— 
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strip mill at Farrell, which greatly in- 
creases Sharon’s capacity for pro- 
ducing highgrade strip which is in 
big demand. 

Last year, Sharon sold its seamless 
pipe mill at Dearborn, Mich., to the 
McCarthy International Tube Corp. 
of Houston, Texas. The new Sharon 
installations will make up for the pipe 
capacity the company lost in this sale. 
The installations will be much more 
economical to operate, also produc- 
ing a different type of pipe. 
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INSTRUMENTS 
AND 
CONTROLS 
FOR EVERY 
NEED 


Steel that's better, with 
more uniform grain struc- 
ture... moximum produc- 
tion because of continuous 
equipment performance... 
fewer rejects . . . lower 
fuel, maintenance and 
lobor costs—these ore 
advantages you can count 
on when you use Hays 
instruments and controls for 


Annealing 
Brazing 
Colorizing 
Carburizing 
Cyaniding 
Enameling 
Glazing 
Hardening 
Heating 
Heat treating 
Melting 
Nitriting 
Normalizing 
Tempering 
Welding 





For indicating and 
controlling: 

Pressure 

Flow 

Furnace Draft 

Fuel air-ratio 

Gas analysis 


Inquiries invited on any of 
these specific applications. 


AYS CORPORATION 


MICHIGAN CITY, INDIANA, U.S.A 





NEW CITY ARISES NEAR 


CHILEAN STEEL PLANT 


A A new city of more than 30,000 in- 
habitants will arise in southern Chile, 
when plans of the Compania de 
Acero del Pacifico reach completion. 

The town, to be called Huachi- 
pato, will be built around the Huachi- 
pato steel plant now under construc- 
tion in Concepcion Province, some 
400 miles south of Santiago. 

The Huachipato steel plant is 
scheduled to start production toward 
the end of 1950. 

A pier already has been prepared 
at San Vicente, near the plant, for 
the unloading of raw materials and 
loading of the finished product. 

At the end of January, said Desid- 
erio Garcia, manager of the company, 
the metallic structure of the blast 
furnace will be erected. Near the fur- 
nace will be located a steam generat- 
ing plant and an electric power plant 
with a capacity of 2,500 kilowatts for 
use in emergencies. 

The foundations have already been 
laid for a plant for turning out by- 
products and the machinery will soon 
be installed. A rolling mill is also be- 
ing set up. 


FORD INAUGURATES 
MANAGEMENT TRAINING 


AA management development pro- 
gram designed to offer new oppor- 
tunities for employee advancement 
and management training has been 
inaugurated by the Ford Motor Co. 

In announcing this, the company 
said the program, covering both sal- 
aried and hourly-rated employees 
would provide organized instruction 
in management responsibilities and 
added: 

“Tt is the only way in which any- 
one can become a foreman or super- 
visor in the future. It is from the 
ranks of supervisors that future ex- 
ecutives of the will be 
selected.” 


company 


Organized instruction will be 
through approximately 100 one-hour 
training sessions in such management 
responsibilities as personnel, quality 
standards, department operating 
costs, production, use of staff serv- 
ices, company development and effec- 
tive use of tools, machines, equipment 
and materials. 
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McLOUTH POURS STEEL 
AT NEW FURNACE 


A McLouth Steel Corp., Trenton, 
Mich., poured its first heat of steel in 
its new plant recently. 

The first heat was made in a 60-ton 
electric furnace recently brought 
from Indiana Harbor and reassem- 
bled here. Initial production was 
about 50 tons, it has been learned. A 
second furnace, scheduled to go into 
operation during the next two weeks, 
also saw previous service at the In- 
diana Harbor plant of Youngstown 
Sheet and Tube Co. 

McLouth has already erected a 
portion of its melt shop. Structural 
work is said to be progressing rapidly 
on that part of the building which 
will house two additional electric 
furnaces. 

Meanwhile, construction work is 
proceeding for the pouring floor, 
blooming mill, soaking pits and run- 
out tables. When the plant is com- 
pleted about May 15, it is expected 
to have a capacity of 36,000 tons per 
month. 


10 BILLION TONS OF ORE 
AVAILABLE IN FRANCE 


A More than ten billion tons of here- 
tofore unusable iron ore in the Lor- 
raine district of France can now be 
used for making iron in blast furnaces 
abroad, as a result of research studies 
completed here within the last six 
months. New equipment required to 
process the ore will cost from three to 
five million dollars per plant, and 
more than $100,000,000 will be re- 
quired to equip blast furnaces in the 
Lorraine iron and steel plants alone, 
it was learned. Cost savings of 15 to 
20 per cent in raw materials are en- 
visioned under improved operations 
now possible. 

These facts were determined re- 
cently when Herman A. Brassert, 
president of H. A. Brassert & Co., con- 
sulting engineers for the iron and 
steel industries, disclosed results of 
what he described as “the most im- 
portant research discovery ever 
made” at the company’s Washington, 
Conn., laboratories. His concern has 
been consultant to French govern- 
ment and private French steel inter- 
ests during the past one and one-half 
vears, when studies were made. 

Describing conclusions of his re- 
search, he said immense reserves of 


( Please turn to page 136) 
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FOR THE WORLD’S 
FASTEST STRIP MILL 


Weirton Steel Works, Weirton, W. Va. 


ee eee 


WITH READY-POWER-EQUIPPED ELECTRIC TRUCKS 


Illustrated at top is one of two 2250 HP Motors at the . 
Weirton Steel Works, Weirton, W.Va. furnishing constant t 
power to drive the finishing rolls of the world’s fastest cold- 
reduction strip mill capable of mile-a-minute production. 


Equally constant and dependable is the power provided { 
by the Ready-Power gas-electric unit 
on the “Automatic Skylift Giant’ 
electric truck shown carrying one of 
the mill’s 30,000 Ib. rolls of finished 
strip. For electric trucks of any make 
or type, new or old, where constant 
power for hour-after-hour opera- 
tion is needed—specify Ready-Power. 














3836 Grand River Ave., Detroit 8, Michigan 
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Koppers has what it takes 


to build good coke oven plants! 





IT TAKES a good basic design. 


We believe the Koppers-Becker Coke Ovens have the best 
of all designs . . . sturdy, free from complications, simple to 
control, with the largest practical coking capacity. This 
design can be used over a wide variety of conditions, mak- 
ing metallurgical or domestic coke with heating by any 
kind of fuel gas normally available, and in large or small 
sized ovens. The ovens are accessible throughout; this 
means low maintenance and long life. 





IT TAKES constant engineering refinement. 


The number of coke oven plants which Koppers builds 
gives this company an unparalleled opportunity to develop 
new ideas to meet the new needs. 

For example, the waste gas recirculation system was 
developed by Koppers to meet the need for greater coal 
carbonization capacity per oven. To produce more coke 
from ovens, it became necessary to make them greater in 
height. To get uniform heat in walls of very high ovens, 
when heating with coke oven gas, it was necessary to delay 
the rate of combustion. This has been accomplished with 
the waste gas recirculation system. 


IT TAKES a fine engineering staff. 





Koppers engineering staff has proved its ability to design 
and erect the most advanced and efficient coal carboniza- 
tion, material handling and gas treatment equipment. 


KOPPERS COMPANY, INC. 


Pittsburgh 19, Pa. 
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ENGINEERING AND CONSTRUCTION DIVISION 
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FASTER SAFER 





HOT METAL | 
- STAMPING. 


“ CSanier 
"MASTER MARKER” 






RX PNeumaric 


\ 
me MARKERS 
\ 





uniform 
stamping ofthot metal products 
easy, fast and safe. Stamps 
ingot, heat and cut numbers or 
letters at the same time. 
Marks non-metals such as 
wood, fiber and plastic. Oper- 
ates from any 80-100 pound 
air line. Automatic head trip 
assures clean impression, free 
from chatter marks. Long han- 
dle keeps operator at safe dis- 
tance from hot work. Letters 
and figures quickly and easily 
changed. Available in several 
different styles with heads and 
interchangeable type made to 
your specifications. Tell us 
what you want to stamp; we'll 
recommend the right marker 
for your needs. 


Makes clean-cut, 








You saw these and other 
efficient Pannier Marking 
Devices at the Iron and 
Steel Exposition in 1948. 
Write for complete data 
on Pannier Single Stroke 
PNEUMATIC MARKERS. 








OFFICES 
Chicago, Ill. Los Angeles, Calif. 
Youngstown, O. Philadelphia, Pa. 





THE PANNIER CORPORATION 


A> 302 Pannier Bldg. 
Pittsburgh 12, Pa 
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FOREMEN STUDY BATTERY MAINTENANCE 





= * 
* 7 


wo fae 


: 





Pa hee 
ony oo i ie 
oo 
| 
oe | ~ . 


John A. Kalasky, shop foreman, and Paul L. Jones, maintenance foreman, 
both of Eastern Gas & Fuel Associates replace a cell connector at one of 
the maintenance classes of the Gould Storage Battery Corporation’s 
series of week-long schools on battery technology. At each session, main- 
tenance representatives from user companies learn to care for and main- 
tain storage batteries in their particuiar field — be it materials handling, 
underground haulage, standby power, railroad car lighting, air condi- 
tioning, etc. Students receive both theory and application training and 
copies of all lectures are given each student for ready reference back on 


the job. 


(Continued from page 1.33) 
siliceous (low-grade) ores in the 
Northern Minette District of Lor- 
raine could be concentrated to a high 
degree—"52 per cent iron with iron 
recovery of 92 per cent.” 


WOLCOTT PREDICTS 
GOOD YEAR IN 1949 


A Another year of high production 
and good business for Lukens Steel 
Co. was forecast by Robert W. Wol- 
cott, president, in his annual report 
mailed recently to stockholders and 
employees of the company. This fore- 
cast is based on the existing backlog 
of orders at the close of the 1948 fiscal 
year and the present rate of entries 
for 1949 delivery of steel plate and 
steel plate specialties. 
Unprecedented demand for steel 
plate specialties during the 1948 fiscal 
vear brought a new high in sales of 
861,460,919. The company also set a 
new record in the production of 647,- 


876 net tons of ingots during the year, 
which is a result of the aggressive 
effort company management has put 
into manufacturing research and into 
all production methods and practices. 
Under the company’s program for 
1949, approximately $2,500,000 will 
be authorized for expenditure, the 
largest portion of which will be used 
for the electrification of the 206-in. 
mill—“world’s largest plate mill.” 
This mill is now steam-operated. 


CFI TOPS MILLION TONS 


IN 1948 SHIPMENTS 


AA new high in steel shipped by 
Colorado Fuel & Lron Corp., was 
made last vear with 1,069,809 net 
tons. 

Despite these record production 
tonnages the Pueblo, Colo., plant ex- 
perienced its best safety vear. High 
spot of the year was a period when 
Pueblo put in 11% million man hours 
without a lost time injury. 
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cilities were made. New equipment 
and production facilities were added 
at the rail mill in the form of new in- 
got handling equipment. In the open- 
hearth department archless door 
frames and water cooled doors as well 
as two new dolomite machines were 
added. Extensive modernization was 
done in the wire mill. A major new 
construction took place at the rod 
mill when on June 14 ground was 
broken for an entirely new mill. This 
mill, scheduled for completion early 
this year, will increase wire produc- 
tion of Colorado Fuel & Iron by at 
least 36 per cent. 


FREYN AND OPEN HEARTH 


COMPANIES CONSOLIDATE 


A Open Hearth Combustion Co. is 
now associated with Freyn Engineer- 
ing Co. as a subsidiary. The two con- 
cerns will continue to function as in- 
dependent units, but offices will be 
consolidated at the Freyn address. 
Open Hearth Combustion Co. will 
now offer complete in de- 
sign, construction and operation of 
steel producing facilities. The new 
officers of the Open Hearth Combus- 
tion Co. are 


services 


as follows: George L. 


THAT LIFT 


TWO TONS 


WELDOCO lightweight hairpin hooks cut pickling costs... 
resist corrosion . 


These hairpin pickling hooks, recently shipped 
to a leading Eastern wire mill, measure 14 feet in 
length, and each can handle 4200 pounds of coiled 
steel products at a time. Lightweight and unusu- 
ally strong, the Weldco hooks are made of heavy, 
corrosion-resistant Monel plate. The spreader bars 
are of steel tubing, Monel-sheathed for maximum 
protection against strong pickling acids and fumes, 


THE YOUNGSTOWN Llc hs 4 abebbad dA COMPANY 


3703 OAKWOOD AVE. 
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Danforth, Jr., chairman of the board; 
L. T. Shorley, president and treas- 
urer; Harry Naismith, vice president; 
E. J. Wescott, secretary, and L. J. 
Kilboy, chief engineer. 


PLANT HAS 258 DAYS 


WITHOUT ACCIDENTS 


A More than a million work-hours 
without a major accident. That’s a 
record that is still growing in Armco 
Steel Corp.’s fabricating division at 
Middletown, Ohio. C. E. Stutenroth, 
assistant manager of the division an- 
nounced that the men of fabricating 
had worked a total of 1,030,000 con- 
secutive hours without an accident 
that caused any of the 700 men to 
lose work. 

The 258 consecutive days of safety 
places the fabricating division in the 
lead in the National Safety Council’s 
contest for heavy steel fabricators 
with a zero accident frequency rate 
(number of major accidents per mil- 
lion man hours) . 

The million-work-hours of safety 
earns for the Armco plant the distin- 
guished service award of the Na- 
tional Safety Council. 


information. 


1949 





. last longer 


and to keep scale or rust from falling onto the coil 
being processed. 

Many wire mills throughout the country use 
Weldco hairpin hooks because of their excellent 
service record. Why not find out how these new, 
improved high-strength hooks can cut your costs? 
A phone call or letter will bring you complete 






































117 YEARS OF SERVICE 


On January 27th 2067 employees of the 
Mesta Machine Company received 
service pins indicating that they 
had been with Mesta for 10 years, 
20 years, 30 years, and 40 years, or 
more. The family record is held by 
the four Weir brothers, whose com- 
bined service totals practically 117 
years. Robert J. Weir (left), chief 
foundry schedule clerk, has been 
with Mesta for more than 39 years; 
William J. Weir (right), assistant 
auditor, 34 years; Walter T. Weir 
(center right), machine shop fore- 


man, 30 years; and Frank T. Weir 
machinist, 14 years. 


center left), 





YOUNGSTOWN, OHIO 
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Clean big 
parts with 
the OAKITE STEAM GUN! 


ERE’S an easy way to clean metal parts that are too 








large to be soaked in tanks or conveyed through 


washing machines. 


Just use the Oakite Solution-Lifting Steam Gun to apply 
an Oakite cleaning solution under about 40 pounds of steam 
pressure. Oil, grease and other dirts vanish quickly, leaving 
parts in perfect condition for further machining, overhaul 
or repair . . . The same gun may also be used with Oakite 


paint-stripping solutions. 


FREE Write to Oakite Products, Inc., 19 Thames 

St., New York 6, N. Y., for illustrated folder 
F7338 containing more information about the various 
models of the Oakite Solution-Lifting Steam Gun and the 
many cleaning operations on which they are used with 


substantial savings in time and money. 


OAKITE 


mEG US PAT OFF 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 
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The fact that all the horsepower goes through the 
coupling emphasizes the importance of protecting 
direct-connected machines against misalignment. 





Technical Service Representatives Located in 


Principal Cities of United States and Canada AJAX FLEXIBLE COUPLING CO. INC., WESTFIELD, N. Y. 





GIANT’S GRIP... 


caused grave concern at Granite City Steel Company, 
Granite City, Illinois plant until MINES Molded 
“Neoprene” rubber connectors were used to connect 


the magnet to its power cable (see illus.). 


Photo Court 
Granite City MINES Connectors were chosen because investigation proved them 


Steel Company immune to conditions that caused other units to fail after short 
usage. Ist, MINES Connectors can’t be accidentally disengaged. 
2nd, MINES Connectors seal themselves against outside conditions 
when connected. This eliminates current creepage due to moisture or 
dirt infiltration between contacts. 3rd, Pins amd sockets in MINES 
Connectors are designed to maintain positive full length contact 
under vibration. 4th, Molded as one piece Neoprene rubber units, : 
MINES Connectors won't crack or shatter under hard impact. Their 
tapered neck design provides extra strength at the vital cable 
connector junction and prevents dangerous wire fraying or breaks. 


ae. 


MINES Neoprene rubber Connectors will solve your magnet con- 
nector problems too. For a quotation give us the size and electrical 
characteristics of your magnets. 


MANUFACTURED BY 


MINES EQUIPMENT COMPANY 
= Mines 






4257 CLAYTON AVE. ST. LOUIS 10, MO. 







At the blast furnaces and open hearths, oxygen 
plays an important part. Furnace-tapping 
with the oxygen lance—oldest use of oxygen- 
cutting in steel plants—still saves time and 


Help on the 
Hot and Heavy Johs 





Ingots requiring 200 hours for mechan- 


ical “parting” have been split with 
the OxweELp C-45 heavy-duty blow- 
pipe and then machined in 14 hours 


Cutting the hot top off this 26-inch 
forged slab with the C-45 blowpipe 
took less than LO minutes and left the 
slab end square and undeformed. 







total time. 













The deseaming blowpipe, equipped Draining furnace salamanders by 
with the OxWeELp starting-rod feed, 


has reduced conditioning costs more 


oxygen-lance tapping has reduced 
furnace down-time more than three 


than 50 per cent. weeks in some steel plants. 





LINDE service engineers who co-operate closely with the steel industry — 


| 
) 


have combined experience, knowledge, and practical “know-how” to 

j help make better steel, faster, and at lower cost. 

LINDE engineering service is always available to LINDE customers 
= = b 


through the nearest LINDE office. 


roe The words “Linde” and “7 ixweld” are registered trade-marks of I nits of I nion 
Carbide and Carbon Corporation. 





THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd St., New York 17, N.Y. [ef Offices in Other Principal Cities 

In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 














Annealing Furnace Door and Car Top 


easier, more economical to build... more serviceable 


with LUMNITE REFRACTORY CONCRETE 
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Exterior of door linings on Annealing 
Furnace, built with Refractory Insulating 
Concrete. 
CONSTRUCTION: This big furnace door was cast in the metal 
door frame. Refractory Insulating Concrete, made with 
*“LUMNITE” cement and crushed insulating firebrick grog, was 
placed in the forms. Within 24 hours after placing the door was 
ready for service. 


SERVICE: Operating costs are reduced. With its monolithic, one- 
piece construction, there are no small units to work loose and 
weaken the installation. Absence of joints and the exceptional 
insulating properties of Refractory Concrete reduce heat loss and 
infiltration of cold air. Repeated heating and cooling of the fur- 
nace does not cause the Refractory Concrete to deteriorate, be- 
cause it is exceptionally resistant to spalling and other effects 
of furnace temperatures. Thus furnace efficiency is kept at a FURNACE CAR TOP of Refractory ag ew re 
high peak and maintenance expense remains low. ete ale Me teenie. code 


construction with Refractory Concrete, made 
with LUMNITE calcium-aluminate cement and 





Send for detailed information on methods of using Refractory —— firebrick, permits —_ — = 7 
‘ aay : — . DB . orgings, castings or annealing boxes. No sma 
Concrete in annealing furnaces. Write to LUMNITE DIVISION, calls Ge Gene ak null aes Ghee, seeaas oar 
Universal Atlas Cement Company (United States Steel Corpora- faces. No joints to fill with scale and dirt. High- 

tion Subsidiary), Chrysler Building, New York 17, New York. ly resistant to spalling. 


***T UMNITE?” is the registered trade mark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company. 








ror REFRACTORY CONCRETE 
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LUMNITE \ 























‘“‘THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—ABC Network 
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Alliance kters HEAVY INDUSTRY ON THE MOVE 


Wherever production schedules must be main- 
tained hour after hour—24 hours a day—week after 
week—you'll find rugged, dependable Alliance 
equipment on the job. Alliance cranes—like the 15- 
ton double trolley,102-foot span yard crane shown 
above—keep heavy industry on the move day in, 
day out, because they're built for long, continuous 


service . .. to help plants maintain smooth-flowing 


. MAIN OFFICE 
Cates Yj COMPANY: ALLIANCE, OHIO +1622 OLIVER BLDG., PITTSBURGH, PL 


J OVMMMA lyf 


Mhtance on 


LADLE CRANES - GANTRY CRANES - FORGING MANIPULATORS 
SOAKING PIT CRANES .- STRIPPER CRANES - SLAB AND BILLET 
CHARGING MACHINES - OPEN HEARTH CHARGING MACHINES 


SPECIAL MILL MACHINERY - STRUCTURAL FABRICATION 
















production schedules at less opetating cost. 
Alliance engineering specialists have designed 
and developed thousands of cranes to handle all 
types of loads... quickly, safely, and easily... in 
many different industries. Let Alliance —World’s 
Largest Builder of the World's Largest Cranes—de- 
velop the equipment best suited to your company’s 


material handling operations. 


PITTSBURGH OFFICE 


| 
| 
| 
| 
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If you are looking for long, unin- 
terrupted service in steel mill equip- 
ment, put the job up to a Birdsboro 
Rolling Mill like the one shown here. 
This is a 20” 3-high bar mill that has 
been soundly designed and engin- 
eered to produce greater tonnages of 
accurately rolled shapes at minimum 
operating and maintenance costs. 


This mill is rugged, all-steel con- 
struction and its up-to-date design in- 
corporates many features that speed 
production and simplify its opera- 
tion. The open top roll housings have 
housing caps designed for quick roll 
changes. The top and bottom rolls 
are easily adjustable. The feed roll 
is chain driven on the entering side. 
And the totally enclosed pinion hous- 
ing has forced feed lubrication of 
pinion teeth and bearings. Consult 
Birdsboro when you have any mill 
equipment or special machinery 
problem. 





STEEL MILL EQUIPMENT 






























DESIGNERS and BUILDERS of: Steel Mill Equipment e Hydraulic Presses e Rolls 
Special Machinery e Crushing Machinery e Steel Castings 
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BIRDSBORO STEEL FOUNDRY and MACHINE COMPANY, BIRDSBORO, PA. E 





OFFICES IN: Birdsboro, Pa. and Pittsburgh, Pa. 


REPRESENTATIVES AT: 332 South Michigan Ave. 507 Terminal Tower Bldg. 
Chicago 4, Illinois Cleveland 13, Ohio 
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The ter™ “ational” 
isa registered trade-mark of 
NAT \ON AL CAR ON COMPANY, INC. 5 Carbon’s resistance to therm al shock and pot-metal 
Carbon corporation ‘ Py * * 
erosion increases service life. 
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tional Carbon Company, Inc., Dept. 15 


on, write to Na 


old in Canada by 
4 Canada 


more informati 
imited, Toronto 7, 


n. ¥- 
For 


Can 


IRON 
N AND STEEL E 
-EL ENGINEER, FEBRL 
: JARY, 1949 











Personne! News... 


M. W. Reed was named vice president-engineering of 
U.S. Steel Corp., Pittsburgh, Pa., to succeed B. H. 
Lawrence, who is retiring after over forty-four years of 
service with United States Steel. Mr. Reed has served 
with subsidiaries of United States Steel continuously 
since 1916 and has been chief engineer, United States 
Steel Corp. since January 1, 1948. A native of Lexing- 
ton, Mass., Mr. Reed attended public schools there and 
was graduated in 1916 from the U. S. Naval Academy 
with a B.S. degree. Later that year he began work as a 
wire tester at the north works of American Steel & Wire 
Co. in Worcester, Mass. He advanced through various 
positions at both the North and South works in Wor- 
cester, and at the New Haven, Conn. plant of the same 
company, to the position of superintendent of New 
Haven works, which he held from 1925 to 1928. He be- 
came assistant district manager at Worcester in 1928 
and four years later was promoted to chief engineer of 
American Steel & Wire, at Cleveland. He became opera- 
tions vice president of the company in 1937 and in 1939 
was appointed chief engineer of Carnegie-Illinois Steel 
Corp., with headquarters in Pittsburgh. In April 1947 
he became vice president-engineering of Carnegie-Tlli- 
nois, holding that position until his appointment as 
chief engineer of United States Steel Corp. of Delaware 
a year ago. 

H. D. Stark, assistant to the vice president in charge 
of operations, Jones & Laughlin Steel Corp., Pittsburgh, 
Pa., has retired. Mr. Stark has completed 49 years of 
service with J&L. He started at the age of 16 as a drafts- 
man in the engineering department of Pittsburgh 
works. After serving as superintendent of the machine 
shop, the steel works, and the blooming mill depart- 
ments, he was appointed assistant general superinten- 
dent of Pittsburgh works in 1927. He served as general 
superintendent from 1936 until August, 1947, when he 
was appointed assistant to the vice president, opera- 
tions. 

E. K. Miller, formerly assistant to the vice president- 
operations, has been appointed assistant vice presi- 
dent-operations for Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. Mr. Miller joined Jones & Laughlin Steel 
Corp., Aliquippa works, in 1929 as superintendent of 


H. D. STARK 









steel works, and later was promoted to the positions of 
assistant general superintendent and general superin 
tendent of the Aliquippa works. 

R. M. Hussey, formerly superintendent of Jones & 
Laughlin Steel Corp., Aliquippa works rod and wire de 
partment, was appointed assistant manager of con 
struction. Mr. Hussey has been with J&L since 1915. 
He served as superintendent of the electrical depart- 
ment, Aliquippa works, from 1920 until 1930, when he 
was appointed superintendent of the rod and wire de 
partment. 

N. A. Hansen, formerly assistant superintendent of 
Jones & Laughlin Steel Corp., Aliquippa works rod and 
wire department, has been appointed superintendent 
of that department. He was first employed by J&L in 
1926 and has been with the rod and wire department 
since 1929. 

F. D. Wilkins, formerly general foreman of the rod 
and wire department, Aliquippa works, of Jones & 
Laughlin Steel Corp., has been appointed assistant 
superintendent of the department. Mr. Wilkins joined 
the Aliquippa works in 1927 and served in various posi 
tions until he was appointed general foreman of the rod 
and wire department in 1946. 

F. A. Campbell, formerly liaison engineer on the chief 
engineer's staff, was appointed superintendent of field 
construction for Jones & Laughlin Steel Corp. Mr. 
Campbell has many years of experience with J&L in the 
field of construction. He served as construction engi 
neer and superintendent of construction, Aliquippa 
works, from 1925 until he was appointed liaison engi 
neer last September. 

Gilbert G. Galambus was named superintendent of 
the roll department at the Indiana Harbor plant of 
Youngstown Sheet and Tube Co. Mr. Galambus began 
his apprenticeship as a roll turner at the age of 17 with 
Carnegie-Illinois Steel Corp. at Gary. He joined 
Youngstown Sheet and Tube Co. in 1929 as a drafts 
man in the roll department, became a roll designer in 
1935 and was appointed assistant superintendent of the 
department four years later. 

c. A, Scharschu, director of research of Allegheny 
Ludlum Steel Corp., Pittsburgh, Pa., has been ap 





E. K. MILLER 





R. M. HUSSEY 








| 


De Laval Steam Turbine Co., Trenton 2, N. J. 
TURBINES + HELICAL GEARS » WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS. 


146 


| 
DRQUES | 


DE LAVAL SPEED REDUCERS 


For low final speeds Worm Gear Speed Reducers 
should be selected on the basis of output torque 
ratings. 

If your problem is to select a gear reducer 
capable of carrying high torques, consult De 
Laval, either directly or through a sales repre- 


sentative. 
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This double reduction De Laval Worm Gear Speed 
Reducer is available with many standard gear 
ratios and is but one of 93 sizes and types of 
standard De Laval Worm Gear Speed Reducers. 


Worm Gear Division 


DE LAVAL 


WG-11 





CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 








pointed assistant technical director. Dr. L. C. Hicks, 
associate director of research, will fill Mr. Scharschu’s 
former position. 

H. H. Morgan, formerly roll designer, has been ap- 
pointed assistant roll engineer for Jones & Laughlin 





H. H. MORGAN 


Steel Corp. Mr. Morgan has been with J&L since 
August, 1945. He came to the corporation from the iron 
and steel division of Kaiser Co., Inc. 

George H. Schaeffer has entered the field of consult- 
ing engineering. Mr. Schaeffer’s headquarters will be at 
1427 Perkiomen Ave., Reading, Pa. Mr. Schaeffer, a 
past president of the Association of Iron and Steel Engi- 
neers for the year 1926, was graduated from Lehigh 
University in electrical engineering. He started his steel 
mill career in 1908 as electrical engineer at Carpenter 
Steel Co., where he became acquainted with electric 





GEORGE H. SCHAEFFER 


furnaces for both the are and high frequency types for 
melting and the various types for annealing, including 
bright annealing with controlled atmospheres. He has 
served on a number of national committees of the Asso- 
ciation, and is still a member of the advisory commit- 
tee. His consulting engineering work will specialize in 
industrial and municipal work covering all phases of 
electric power and heating and process applications. 

Robert E. Mauger has been appointed assistant of the 
pipe mill at the Indiana Harbor works of Youngstown 
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Sheet and Tube Co. Mr. Mauger was formerly elec- 
trical division foreman for the tube and skelp mills. 

George H. Sahler has been appointed manager of 
marketing research of the Trumbull Electric Manufac- 
turing Company at Plainville, Connecticut. Mr. Sahler 
was employed in the purchasing department of E. I. 
duPont before he entered the service in 1943. A native 
of Joliet, Illinois, Mr. Sahler attended Joliet Junior Col- 
lege and graduated from the University of Chicago's 
School of Business with a bachelor of arts degree. 

T. C. Glenn was appointed manager of the engineer- 
ing division of General Electric Co.’s newly-created 
Michigan district. Mr. Glenn, who assumed his duties 
January 1, 1949, will be in charge of all application and 
service engineering work in the district as well as all 
types of installation contracts. In addition, he will be 
in charge of, and responsible for, all the Michigan dis- 
trict service shops. 

Maynard B. Terry has been appointed vice president 
of the American Brakeblok division of American Brake 





MAYNARD B. TERRY 


Shoe Co. Mr. Terry, formerly general sales manager, 
has served in various sales capacities 
American Brake Shoe Co. in 1943. 

Ernest G. Unrath was named general superintendent 
at Spang-Chalfant division of National Supply Co., 
Ambridge, Pa. He succeeds H. J. Litsey who died in 
September, 1948. Mr. Unrath has been superintendent 
of the hot mill since 1945. 

F. W. Chambers, who returned recently after a year 
and a half in Chile, working on a steel mill project for 
which Koppers Co., Inc., is consultant, has been named 
manager of production for Koppers engineering and 
construction division. O. H. Chambers was appointed 
assistant manager of production. A third appointment 
announced was that of A. B. Fisher, Jr., a production 
engineer, as chief engineer of the division. Mr. Fisher 
succeeds Ragnar Berg, who will become consulting en- 
gineer for the division. Mr. Berg’s future duties will be 
largely in connection with the expanding foreign activi- 
ties of the division. 

Norman Rendleman, roll engineer, has been added to 
the staff of the United Engineering & Foundry Co. as a 
special consultant. Mr. Rendleman brings to United 
over 40 years of experience with the Jones & Laughlin 
Steel Corp. 

Henry W. Johnson is retiring as vice president in 


since joining 
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Friction sawing is one of few mechanical proc- 
esses which employ the heat of friction in a useful 
manner. It concentrates heat on the material to 
be severed at a rate which is faster than it can 
absorb heat. The immediate temperature rise of 
the contact surface is so great that its strength is 
reduced considerably lower than that of the colder 
blade rim. This heated surface is readily removed 
by the blade and permits complete severing of 
the material rapidly with no loss of metal from 
the blade. 

Because of its versatile ability to cut many varied 
structural shapes, as well as solid or hollow bars 
in any sequence, without change of blade or set- 
up, one machine can handle o volume of cutting 
that would otherwise require several separate 
shears or slow speed saws. 


Consult Kling engineers regarding your metal cut- 
ting problems. State size of material to be cut 
Bulletin No. 9200 giving full particulars and sug- 
gestions as to the type and size of saw will be 
mailed promptly. No obligation. 


KLING BROS. ccineerine wort 


Punches; Bar, Angle and Rotary Shears; Combination Shear, Punch 
and Copers; Plate and Angle Bending Rolls; Heavy Duty Grinders 


1324 N. KOSTNER AVENUE, CHICAGO 51, ILLINOIS, U.S. A. 
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FLEXIBLE 
COUPLINGS 


For steady power flow 
Practically maintenance free 
No teardowns for changing 


ALL THE WAY FROM LITTLE PUMPS 


Lovejoy L-R Type 
“A” 1-6 to 50 hp 
for small pumps, 
fans, washing ma- 
chines, etc. Only € 
parts. 





Lovejoy Type ‘“‘W,” 2 to 
2500 hp for heaviest 
duties. 


Free-floating resilient load 
cushions are suspended 
between rugged metal 
jaws, instantly adjusting 
to every emergency of misalignment, vibration, oscillation, 
back-lash, surge and shock. Simplest most dependable 
construction. Various cushion materials furnished to meet 
requirements of service, all weathers inside or out, fumes, 
oil, moisture. Remarkable for noiselessness. DELIVERIES 
FROM STOCK. 





Send for complete catalog and Quick 
Finding Selector Charts. 

Charts put your finger on the particular 
couplings you need without tedious 
figuring. Prices, weights and engineer- 
ing data right at hand. Phone, wire, or 
write. 


LOVEJOY FLEXIBLE COUPLING CO. 


Also Manufacturers of Lovejoy Variable Transmission Controls and Dix Universal Joints 


5016 W. LAKE ST. CHICAGO 44, ILLINOIS 
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charge of manufacturing for De Laval Steam Turbine 
Co., but will continue as director and a member of the 
executive committee. C. Richard Waller has been 
named vice president and director for engineering. 
H. G. Bauer has been elected vice president and execu- 
tive vice president and executive engineer. J. P. Stewart, 
commercial sales division, has been elected a vice presi- 
dent. W. A. Reynolds assumes responsibility for the de- 
velopment and merchandising of new small products in 
addition to his position as manager of the present IMO 
pump and worm gear divisions. 

R. G. Adair was appointed director of personal rela- 





R. G. ADAIR 





HUGH W. WRIGHT 


tions and Hugh W. Wright was named director of pub- 
lic relations for Armco Steel Corp., Middletown, Ohio. 

L. J. Suelzer has been appointed manager of the 
newly created Bowser, Inc., Pittsburgh district office 
with headquarters at 502 Oliver Building, Pittsburgh, 
Pa., and T. R. Schannen has assumed Mr. Suelzer’s 
former position as manager of the lubrication and filtra- 
tion sales division at the home office in Fort Wayne, 
Ind. C. P. Menard, with Bowser, Inc., since 1924, has 
been lubrication and filtration engineer stationed in 
Pittsburgh since 1937. In his new duties he will be sales 
engineer reporting to Mr. Suelzer. 

W. Van C. Brant has been appointed manager of 
the newly-formed railway and motive power sales divi- 
sion of Electric Storage Battery Co. Mr. Brandt prev- 
iously had been manager of motive power battery sales. 
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Walter A. Jayme was appointed general superinten- 
dent of the Gary works of National Tube Co. Mr. 








A COMPLETE LINE OF 


: 4 
? i 
WALTER A. JAYME 
: Jayme has been assistant general superintendent of the 
plant since 1947. No successor to the assistant’s post 


has been appointed. A | r E = oe & C T i ra i E R S 


J. A. Robinson was appointed sales manager for the 
Transporter division of Automatic Transportation Co. 
Mr. Robinson, whose background includes 25 years in K N 
advertising, comes to Automatic from Ruthrauff & L I N T E 
Ryan, Inc., Chicago, the agency which handles Auto- 
matic’s account. 
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C. Hubert Lenhart has resigned his position as gen- For all Types of Mill Pulpits 
eral superintendent of Kaiser Co., Inc., Fontana, Calif., — for those of the most Modern Design 
to associate himself as a vice president of H. A. Bras- to Existing Pulpits where Cost must be Low 


sert & Co., New York, N. Y. 

E. L. O'Meara, Jr., was promoted to assistant chief 
engineer of Harbison-Walker Refractories Co. Mr. 
O’Meara has been chief draftsman of the construction 


division since 1935. Pulpit air conditioning — important 
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F William N. Bartleson was named superintendent of under any conditions — is even more so 
| the Harbison-Walker Refractories Co. at Chester, Pa. today. Due to the full capacity rate at 
He has been assistant superintendent since 1942. i i it i 
John V. Boardman aie assistant general man — _— sain weno — - 
mam, TOrmer, g becoming a necessity. 

j ager of Worth Steel Co., Claymont, Del., has been 
: appointed general superintendent. Before joining the 


Worth Steel Co. in June, 1946, he was connected with We now have Aire-Rectifiers of special 
designs for pulpits. Users in this field — 
as in that of crane cab conditioning — 
say that results exceed expectations in 
higher operations and better tonnage. 


Ask for Bulletin PC 149 and send us a 
print or sketch of your pulpit showing 
heat source so that we can write you 


fully. 





THE LINTERN 
JOHN V. BOARDMAN CORPORATION 


the rolling mill department at Jones & Laughlin Steel S4 LINCOLN AVENUE + BSEREA, OHIO 
Corp., Pittsburgh works, Pittsburgh, Pa. 
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WHEN YOU USE 


NON-FLUID OIL 


NON-FLUID OIL stays where it’s put until 
entirely used up and does not drain away 
from bearings when machinery is stopped. 

Yes, it’s a proven fact that for every drop 
of ordinary oil actually giving lubricating 
service, two others go to waste. 

Dripless, spatterless, waste-proof NON- 
FLUID OIL is manufactured in various 
grades to meet specific industrial lubrication 
needs. 

Write for free, testing sample of NON- 
FLUID OIL and instructive bulletin. 


NEW YORK & NEW JERSEY 
LUBRICANT CO. 


292 MADISON AVENUE, NEW YORK 17,N. Y. 
WORKS: Newark, N. J. 


WAREHOUSES: 
Charlotte, N.C. - Greenville, S.C. - Atlanta, Ga. 
Providence, R.|. - Detroit, Mich. - Chicago, Ill. 


St. Louis, Mo. 


NON-FLUID OIL is not the name of a general class of lubri- 
cants but is a specific product of our manufacture. 











John E. N. Hume, commercial vice president, General 
Electric Company, Schenectady, New York, has retired 
after 41 years of service. Mr. Hume joined General Elec- 
tric in 1907 and became associated with the switchboard 
engineering department. For a time he was at the Bal- 
timore office as salesman and later returned to Schenec- 
tady in the industrial department. He later became 
manager of sales of the mining and steel mill section. 
He was successively manager of the motor division, 
assistant manager, and then manager of the industrial 
department and was elected a commercial vice presi- 
dent in 1938. 

William I. Ong was appointed assistant to the presi- 
dent of American Steel & Wire Co., Cleveland, Ohio. 
Mr. Ong has directed the company’s public relations 
department since its organization in May, 1937, and 
the Ohio-Michigan district public relations activity of 
other U.S. Steel subsidiaries as well. Prior to 1937, he 
was associated for 10 years with Dow-Jones & Co., pub- 





WILLIAM |. ONG 


lishers of the Wall Street Journal. Mr. Ong was born in 
Columbus, Ohio, on May 14, 1906. As a boy, he moved 
to near-by London, Ohio, where he attended school. He 
was graduated from DePauw University with a B.A. 
degree in 1928, and immediately went to work as a 
financial writer for Dow-Jones in New York. A year 
later, he was transferred to Cleveland as manager of 
the company’s office. 

Raymond E. Tibbetts was named division superin- 
tendent of the spring mill and rail bond division of 
American Steel & Wire Co., South works, Worcester, 
Mass. Mr. Tibbetts has been customer contact repre- 
sentative in that division. 

Harold J. Elmendorf was made chief spring engineer, 
American Steel & Wire Co., South works, Worcester, 
Mass. Mr. Elmendorf since February, 1948, has been 
division metallurgist at the spring mill. 

Erick R. Karlson was appointed division supervisor, 
production planning, spring mill and rail bond division, 
American Steel & Wire Co., South works, Worcester, 
Mass. Mr. Karlson has been planning engineer. 

John W. Bates has been appointed general superin- 
tendent of the integrated steel plant now under con- 
struction by Compania de Acero del Pacifico in Chile, 
South America, and being projected in the offices of 
Corporacion de Fomento, 37 Wall St., New York,.N. Y. 
Mr. Bates, who was formerly serving as project man- 
ager, left for Concepcion, Chile on December 23, 1948. 
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Fred H. Ruff has been appointed controller of the 
new steel plant of the Compania de Acero del Pacifico 
now being erected at Concepcion, Chile. He was for- 
merly secretary and treasurer of the Jessop Steel Co., 
Washington, Pa. Mr. Ruff will be located at the New 
York office of the Corporacion de Fomento de la Pro- 
duccion of Chile and will leave the United States early 
in the spring. Partial operation of the new plant of the 
Compania de Acero del Pacifico is scheduled to begin in 
August, 1949. Mr. Ruff joined the Jessop Steel Co. as 
controller in 1944. Previously he was employed by the 
Universal-Cyclops Steel Corp., Bridgeville, Pa., and by 
the Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

Willis B. Clemmitt has been elected vice president of 
Freyn Engineering Co., Chicago, Ill. Mr. Clemmitt has 
been associated with the company since 1923 and has 
served a considerable period of years as chief engineer. 

Robert G. Allen, of Cohasset, Mass., has been elected 
vice president in charge of the Great Lakes Carbon 
Corp.'s electrode division. Mr. Allen, formerly manager 
of the division, continues to make his headquarters at 
the Niagara Falls plant. 

Arthur B. Dreissiger was elected vice president and 
manager of operations and Bernard H. Niehaus, Sr. was 
named treasurer-comptroller of Factory Stores. Fac- 
tory Stores now handle in-plant food service at 60 
plants distributed over seven states. 


Obituaries 


Frank C. Jones, president and general manager of 
Okonite Co., Passaic, N. J., died January 20, 1949, at 
the Lenox Hill Hospital, New York City, following a 
three-months’ illness. A graduate of Nobel and Green- 
ough School, Boston, Mass., and a member of the Class 
of 1910 at Harvard University, Mr. Jones started his 
business career with B. T. Babbitt, Inc., and later was 
treasurer of Edgar A. Wilhelmi, Inc., export agents. In 
1914 he established an importing business, Jones and 
Cammack, which he left in 1917 to serve in the Army 
Ordnance Department during World War I, later be- 
coming a captain. Following the death of his father, one 
of the founders of Okonite Co., he became a director of 
Okonite, and in 1919 was elected treasurer and general 
manager. He was elected president and general man- 
ager in 1932. He was also president of The Okonite- 
Callender Cable Co., Inc., of Paterson, N. J. 

J. H. Morrison, 56, vice president and director of 
Pittsburgh Steel Co., Monessen, Pa., died January 18 
at the Youngstown Hospital. Mr. Morrison had an ex- 
tensive industrial career, entering the steel industry in 
1915 with the Youngstown Iron and Steel Co., which 
was later absorbed by Sharon Steel. He advanced 
through the organization, becoming superintendent of 
the rolling mills at Sharon and Lowellville, Ohio plants 
of the corporation. Mr. Morrison joined Pittsburgh 
Steel Co. in 1936 as superintendent of the blooming, bar 
and billet mills, and subsequently became superin- 
tendent of the hot mills of both the Monessen and Allen- 
port plants. In 1940 Mr. Morrison returned to Sharon 
Steel Corp. as general works manager, and later became 
vice president in charge of operations. 

In October, 1945 he returned to Pittsburgh Steel Co. 
as general works manager, and in 1946 was elected vice 
president in charge of operations and a director. 
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For 

Electroplating Anodizing 
Electrocleaning Electropolishing 
There’s a Columbia M-G Set available for 
your needs, whether you have a small plating 
bath or a large continuous strip plating line. 
Capacities up to 20,000 Amperes; 6 Volts and 
up. Dependable, performance proved, for 
many years. Your inquiries solicited. 


Write today for Catalog IS-700 


COLUMBIA ELECTRIC MFG. CO. 


4543 HAMILTON AVENUE CLEVELAND 14, OHIO 


PROTECT HYDRAULIC MACHINES 
Where Trouble STARTS / 


iar 
2BF GUARD 


a 5 Post No.1 


NO HYDRAULIC CIRCUIT IS COMPLETE WITHOUT A 


MARVEL SYNCLINAL FILTER 
AT THE INTAKE OR SUCTION SIDE OF THE PUMP. 


® Marvel Synclinal Filters are your safeguard against 
costly breakdowns occurring from pipe scales, dirty oil 
and other harmful matter which clogs the fine tolerance 
valve openings. Why gamble with equipment worth 
thousands when you may MARVELIZE your hydraulic 
equipment at a cost that will prove insignificant compared 
to the price of a jammed or wrecked hydraulic circuit 
costing thousands. 


2Y2 TIMES MORE FILTERING AREA 
THAN EQUIVALENT SIZE CIRCULAR 
TYPE FILTERS. 


This means maximum filtration in less space. 
Standard 100 mesh (.0050 opening) insert — 
others range from coarse 30 mesh to fine 200 
mesh inserts. Adaptable to meet any filtering 
problem. 

SUMP TYPE IN 6 CAPACITY SIZES — 5 PIPE SIZES 


-5, 8, 10, 30, or 50 gal. per minute. In increased 
capacity easily obtainable with manifold installations. 


Yr Chief Engineer y Hydraulic Engineer 









He Plant 


Maint 
ae x Maintenance 


Superintendent 
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Write for Catalog #103 cont gc t gineering data. 


MARVEL ENGINEERING COMPANY 


625 W. Jackson Bivd. Dept. 54, Chicago 6, Ill. 
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or 100,000 other instrument combinations 
... With 4 circuits ... 8 basic parts... 





More than 100,000 different instrument 
combinations are now possible from four 
basic circuits and eight basic component 
parts. That’s how Bailey has simplified 


electronic controls for processing industries. 


No matter what your process may be, you 
can use Bailey controls for flow, tempera- 
ture, pressure, level, speed, gas analysis, 
pH, conductivity, ete. Four circuits and 
eight basic parts are all you need. You 
don’t have to carry a large stock of re- 
placement parts. Bailey parts are inter- 
changeable. The units you use for one 


control can quickly be adapted to another. 


To learn how Bailey controls can save you 
money and speed up control installations, 


write for a copy of Bailey Bulletin No. 17. 








BAILEY METER 
COMPANY 


1047 Ivanhoe Rd.- Cleveland 10, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 


Controle for the Steel Industry 


TEMPERATURE @ FLOW e@ PRESSURE 
GAS ANALYSIS e LEVEL @ RATIO 





4+8 Works Here at Youngstown, 
Ohio Steel Plant of Republic Steel 
Corporation. 
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(1) pH and Conductivity 
Control 


pH and conductivity control and 
their application to different indus- 
trial processes is a feature of the 
new catalog just published. Typical 
examples presented include pH 
control in heavy industries. The 
Catalog also offers a discussion of 
the fundamentals of pH, oxidation- 
reduction potential and conductiv- 
ity and describes various instru- 
ments such as the ElectroniK 
potentiometer, flow electrode as- 
sembly, the Beckman pH Amplifier, 
as well as electrodes, conductivity 
cells, control valves, motors and 
pneumatic control accessories. 
Fully illustrated with photographs 
and schematic drawings, ‘‘\pH and 
Conductivity” includes in its 43 
pages a partial list of circular and 
strip charts and scales and dimen- 
sional diagrams of pH equipment. 
(15-12). Brown Instrument Co. 


(2) Magnetic Pulleys 


A complete description of fea- 
tures and applications of electro- 
magnetic pulleys and “Alnico 
Magnetic Perma-Pulleys’’ for auto- 
matic separation of ferrous and 
non-ferrous materials is given in 
two new eight page catalogs 
recently issued. Catalog C-l001A 
describes the purpose, operation 
principle and advantages of Dings 
electromagnetic pulleys, including 
the design features of air-cooled 
pulleys, solid type pulleys and 
waterproof, greaseproof or heat- 
proof special pulleys. Actual in- 
stallations of the electromagnetic 
pulleys are illustrated and the 
many possible applications in a 
wide variety of industries are de- 
scribed in detail. Catalog C-LOO7A 
details the features of the newly 
developed ‘‘Perma-Pulley.”’ Design 
features described include the ad- 
vanced spoke design which permits 
use of the greatest amount of Alnico 
in the space available; closely 
spaced poles; non-magnetic gap 
plates and light metal heads; 
crowned face; and other new fea- 
tures. The operating principle is 
explained in detail, and the wide 
variety of practical applications is 
amply illustrated. Dings Magnetic 
Separator Co. 


(3) Rotating Regulator 
A new 22-page booklet is an- 





You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 


involved who will send the bulle- 


tins to you. 














nounced which tells the story of the 
rotating regulator ‘‘Rototrol’’ in the 
stee] industry; its functions, its ap- 
plications, and its outstanding ac- 
complishments as a control for steel 
producing machinery. In the pages 
of the new booklet the reader will 
learn how Rototrol has been applied 
to virtually every phase of steel pro- 
duction from speed regulation for 
skip hoist drives to tension control 
for strip winding . . . and how its 
application to these operations has 
led to marked improvements in the 
finished product and in the speed 
and economy of its production. 
The booklet points out how this 
regulator has met the need for a 
simple reliable regulator, which is 
capable of withstanding the rigors 
of steel mill usage and which is 
sufficiently elemental in operation 
so that it can be understood by 
non-technical maintenance person- 
nel. (A-49044). Westinghouse 
Electric Corp. 


(4) Rotary Positive Blowers 


Just issued is a completely new 
booklet on rotary positive blowers. 
This 20-page bulletin discusses 
operating advantages and prin- 
ciples, and is accompanied by 
several performance curves under 
various operating conditions. Sepa- 
rate pages are devoted to the four 
standard types of blowers, showing 
complete views and cross-sections 
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of each, with condensed specifica- 
tions. A section is devoted to a 
discussion of gears, which are cut 
to insure the required accuracy. 
Another section discusses the vari- 
ous types of accessories recom- 
mended, including relief valves. 
(22-23-B13). Roots-Connersville 
Blower Corp. 


(5) Wire and Cable Catalog 


A 48-page illustrated wire and 
cable catalog has been announced. 
In the new catalog are listed 
thermoplastic, braided and leaded 
building wires, BX cable, entrance 
cable, braid X and PVX cables, as 
well as the complete line of 
“Flamenol,’”’ neoprene, rubber, and 
braided cords and portables. In- 
cluded, too, are Type C cord and 
the new shot-firing cords which 
have just been added to the com- 
pany’s line. In addition, valuable 
information on National Code re- 
quirements is given and many of 
the NEC tables most commonly 
referred to are printed in their 
entirety. Appliance and Merchan- 
dise Department, General Electric 
Co. 


(6) Thermocouple Manual 


A complete new thermocouple 
manual has been released. This 
40 page illustrated manual pro- 
vides information on selection of 
proper thermocouples and pro- 
tecting tubes, methods of checking 
thermocouples and pyrometers and 
installation data. It describes and 
lists current prices on thermo- 
couples, thermocouple wire, lead 
wire, heads, connectors, plug and 
socket assemblies, insulators, pro- 
tecting tubes and radiation heads. 
Temperature — millivolt curves, 
resistance tables, pipe and wire 
sizes and lead wire conduit capac- 
ity are furnished in chart form in 
a separate section of the book 
(T/C 7). Wheelco Instruments Co. 


(7) Metal Treating Chemicals 


A set of seven new folders is 
available on metal preservation 
and paint durability on metal. They 
include: “Alodine’’ (Protects Alu- 
minum, Anchors The Finish); 
‘‘Deoxidine’’ (Destroys Rusters, 
Bonds Paint To Metal, Removes 
Rust); “Duridine’” (The Modern 
Metal Cleaner and Conditioner); 
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Cold Spray “Granodizing’ (The 
Protective Zinc Phosphate Coating 
Process For Steel); ‘“Lithoform”’ 
(Makes Paint Stick To Galvanized 
Iron); ‘“Rodine’’ (Efficient and Eco- 
nomical Pickling With ‘‘Rodine’’); 
“Thermoil-Granodine’ (For Un- 
excelled Protection Against Rust 
and Wear). Each folder describes 
a specific metal-treating chemical; 
does it briefly and thoroughly. 
Illustrations help the reader visual- 
ize various phases of the product 
and process involved. (700, 698, 
704, 699, 702, 703, and 7Ol). 
American Chemical Paint Co. 


(8) Back-Up Roll Sleeves 


A review of the operating per- 
formance of forged sleeves on 
back-up rolls in a variety of rolling 
mills, and a step-by-step descrip- 
tion of manufacturing procedure 
in forging such sleeves, is now 
available in a 4-page folder. This 
illustrated folder, ‘‘Reviewing 
Forged Sleeves on Back-Up Rolls,”’ 
also discusses the selection of 
proper hardness for roll sleeves 
and comments on the cost com- 
parison between purchasing a new 
sleeve and sleeving a worn-out 
cast back-up roll. Heppenstall Co. 


(9) Water-Hydraulic Controls 


A folder with many illustrations 
descriptive of water-hydraulic high 
pressure controls has been issued. 
The bulletin deals with hydraulic 
control valves, prefilling valves, 
stop valves, check valves, by-pass 
valves, shut-off valves for hydraulic 
accumulators and combinations of 
valves for sequence operation. 
Hydropress valves are the develop- 
ment of many years of hydraulic 
engineering experience and have 
been used in numerous hydraulic 
plants. (L-43). Hydropress, Inc. 


(10) Separation Magnets 


A new four-page illustrated bul- 
letin on separation magnets is 
announced. The bulletin gives de- 
tailed information on the applica- 
tion, construction, selection and 
suspension of magnets. It also 
contains detailed data on field 
attraction and penetration, magnet 
dimensions, weights and lifting 
capacities of circular and rectang- 
ular separation magnets. (F-200]). 
Ohio Electric Manufacturing Co. 


(11) Design and Construction 
of Plants and Furnaces 


A book is available describing 
the design, engineering and con- 
struction services of the Rust Engi- 
neering Company and its subsid- 
iaries. Every step of the services 
available is included in the de- 
scription, with views of the various 
types of plants and furnaces de- 
signed, engineered and construct- 
ed by this company. To the steel 
industry Rust offers plant layout; 
systems for handling and prepar- 
ing materials for processing; steel 
plant furnaces of all types; power 
plants and electrical systems; in- 
dustrial chimneys; plant construc- 
tion; and machinery erection. This 
book is limited to chief engineers 
and combustion engineers actively 
engaged in the production of steel. 
All requests will be screened. 


(12) Metal Carbides 


The publication of a new, revised 
die and wear parts catalog is an- 
nounced. This 36-page catalog 
contains full prices and particulars 
on Talide-tipped centerless grinder 
blades, sheet metal draw dies, wire 
and tube dies, bolt dies, drill jig 
bushings, gages and solid carbide 
bars, tubes and wear strips. Con- 
siderable engineering and design 
data is included. (48WP). Metal 
Carbides Corp. 


(13) Wire Rope Handbook 
Jones & Laughlin Steel Corp. 


announces publication of a new 
pocket-sized handbook titled ‘‘Wire 
Rope Is A Machine” which is 
available. Interestingly illustrated, 
the handbook gives men on the job 
an unusually simple and straight- 
forward explanation of how wire 
rope works, how it should be oper- 
ated, and how to select and order 
correct wire rope construction for 
long service life on the job. Five 
sections in the handbook demon- 
strate important features of (1) in- 
stalling and operating wire rope; 
(2) selecting the correct wire rope 
for the job; (3) catalog of standard 
&L wire rope constructions; (4) 
standard fittings, slings, and splic- 
ing service available with J&L wire 
rope; and (5) general recommenda- 
tions for ropes in use on standard 
equipment. Included in the catalog 
section are tables of weights and 
strengths. (ADSI51). Jones & 


Laughlin Steel Corp. 


(14) Standard-Rated 
Industrial Furnaces 


A new 8-page folder has been 
prepared to describe a line of 
standard-rated industrial furnaces. 
The booklet provides an excellent 
survey of the broad line of stand- 
ard-rated furnace equipment. 
Equipment for a broad range of 
processes is presented, including 
hardening, tempering, forging, 
metal melting, air heating, etc. The 
folder provides an excellent survey 
of what is available in standard 
equipment, with designs completed 
and parts in stock, for rapid 
delivery. This equipment offers the 
advantage of rated performance, 
based upon design and extensive 
operating data such that the num- 
ber of pounds of steel heated per 
hour, at a pre-determined rate of 
gas consumption, can be accurately 
specified. Providing a useful sum- 
mary of an extensive line of indus- 
trial furnaces, this bulletin should 
be a handy reference piece for all 
men concerned with furnace selec- 
tion. (SC-141). Surface Combustion 
Corp. 


(15) Electrical Precipitation 


A book is available describing 
the Cottrell process of electrical 
precipitation. The booklet describes 
three industrial gas cleaning prob- 
lems. It describes recovering ma- 
terial of value, cleaning air or 
industrial gases for subsequent use, 
and the prevention of nuisances to 
the public. A thorough and concise 
description of how this electrical 
precipitator works is included in 
this book. Both the pipe and plate 
types are illustrated. Sections are 
devoted to the use of electrical 
precipitation in the following in- 
dustrial locations: power plants, 
smelters, acid plants, blast furnaces 
and various other industrial plants. 
If you have a problem of cleaning 
the gases emanating from your 
plant, we suggest that you obtain 
this booklet. Research Corp. 


(16) Mechanical Car Unloader 

A reprint is available describing 
the Kinney mechanical car un- 
loader. This reprint describes the 
technical operation of this un- 
loader, which will unload a 70-ton 
car of iron ore in approximately 
20 minutes, where formerly six 
men were required to do the same 
work in 30 to 40 minutes. The 
unloader has a wide application in 
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the unloading of coal and other 

materials, and is particularly effec- 

tive on frozen materials. Also 

described is the bridge construc- 

tion necessary for the use of this 

a. S. P. Kinney Engineers, 
Cc. 


(17) All- Temperature Pipe 
Insulation 


A folder is available describing 
‘Foamglas”’ pipe insulation for 
cold or hot piping. The folder dis- 
cusses this new insulation that can 
be used indoors and outdoors. Its 
cellular glass structure makes a 
highly efficient insulating material. 
It is ideal for use where exact tem- 
perature control is required. A 
tabulation is given of the various 
sizes available, together with list 
prices. Application data is also 
included. (AIA File No. 37-B-2). 
Pittsburgh Corning Corp. 


(18) Handbook of Monel Metal 


To help engineers cut costs, 
about 200 standard products for 
corrosive and high temperature 
service are listed in a new catalog 
available to you. This is the first 
complete compilation of products 
made of Monel, Nickel and Inconel 
available economically from stock 
or from standard designs. Among 
the standard specialties described 
and illustrated under 47 general 
classifications are thermocouple 
protection tubes, pipe and pipe 
fittings, gaskets, valves, cathodes, 
wire rope, balls, floats, nails, bolts, 
pickling slings and hooks, and 
vibration isolators. International 


Nickel Co., Inc. 


(19) New Gasoline Truck 


A bulletin is available describing 
the new “Lift King’’ gasoline truck 
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which features fluid drive, auto- 
motive controls, hydraulic piston 
lift and low-mast heights with high 
free lifts. The booklet describes 
how this new gas truck, recently 
unwrapped after a long period of 
design, service testing and tooling, 
boasts of several features not found 
in similar trucks now available. 
The gas truck is equipped with 
standard Chrysler fluid drive which 
outmodes mechanical couplings 
and permits the operator to pro- 
gress from slow to fast speeds 
without operating clutch or gear- 
shift levers. (5101). The Yale & 
Towne Manufacturing Co. 


(20) Boiler Books 


Two books are available to you 
on boilers. The first is entitled, 
“Integral Furnace Boiler,”” and 
describes a boiler arranged for 
firing with either pulverized coal, 
alone, or in any combination. It 
describes how these boilers can be 
used for long periods of economical 
operation with low maintenance 
cost. Cutaway views and sketches 
adequately illustrate the boiler 
operation and internal design. 

The other booklet is entitled 
“The Stirling Boiler.’ It describes 
how this boiler has met the needs 
of industry by furnishing continu- 
ous production of clean, dry steam. 
Included are diagrams showing 
two arrangements of boiler instal- 
lations. Also shown are pulverized 
coal-fired arrangements at power 
plants in central stations and in the 
steel industry. Discussed are the 
range of applications of these 
boilers as well as the economies in 
maintenance. 

If you are connected with power 
plant supervision, we suggest that 
you add these two thoroughly pre- 
pared booklets to your files. (Type 
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FH and G62). The Babcock and 
Wilcox Co. 


(21) Clipper Oil Seals 


A folder is available describing 
Clipper oil seal’s unique one-piece 
molded body which provides 
maximum bearing protection. The 
folder gives six reasons why these 
seals last longer and seal better. 
Specifications and recommenda- 
tions are given with technical data 
and recommended dimensions. In- 
cluded with this folder is a mold 
list showing the definite types of 
oil seals available with the dimen- 
sions. (PK-31A and PK-36A). Johns 
Manville. 


(22) Cold Roll Forming 


An 86-page book on cold roll 
forming is available to you. The 
book gives an illustrated story of 
the equipment and process of cold 
roll forming, and uses of its prod- 
ucts and their advantages and 
commercial possibilities. It also de- 
scribes auxiliary equipment for 
curving, coiling, ring-forming, 
notching, perforating, welding, em- 
bossing, automatic cut-off and other 
operations frequently incorporated 
in cold-forming production lines. 
The function, scope and economics 
of cold roll forming production 
lines are described in detail. Auto- 
matic flying cut-off machines are 
discussed and illustrated. This book 
will be a most valuable edition to 
all cold rolling supervisors in the 
industry. Yoder Co. 


(23) Refractory Cement 


A leaflet is available describing 
a high temperature bonding mortar 
refractory air setting cement for 
laying and surfacing fire brick. 
Walsh Refractories Corp. 
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MORGAN 12-TON LOW TYPE OPEN HEARTH FLOOR CHARGER 





Illustrated is one of three Morgan 12-ton 27’-O” span Box Chargers on 
this open hearth floor. Trolley frame is a one piece steel casting. Girders 
are of heavy box section. End carriages are of fabricated welded box con- 
struction. Roller bearings are used throughout. Entire machine is of massive 
construction especially designed for taking heavy thrust loads. Morgan 
Chargers are built in a wide variety of sizes in both the low and high 
type to meet varied charging floor requirements. 


THE MORGAN ENGINEERING CO. 
ALLIANCE, OHIO. 1420 Oliver Building, Pittsburgh 
DESIGNERS - MANUFACTURERS + CONTRACTORS « BLOOMING MiILLS« PLATE MILLS « STRUCTURAL MILLS « ELECTRIC 


TRAVELING CRANES « CHARGING MACHINES ¢ INGOT STRIPPING MACHINES ¢ SOAKING PIT CRANES « ELECTRIC WELDED FABRI- 
CATION * LADLE CRANES « STEAM HAMMERS e STEAM HYDRAULIC FORGING PRESSES « SPECIAL MACHINERY FOR STEEL MILLS 


BILLETEER INCREASES 
OVERALL PRODUCTION 


A Pictured below are three of the 
four Billeteers which help to lower 
billet cleaning costs, reduce hazard- 
ous manpower fatigue and increase 
overall production in the steel and 
tube division of Timken Roller Bear- 
ing Co. 

Four thousand five hundred tons of 
billets per month—54,000 tons per 
year per machine is a typical “Bil- 
leteer yield” in plants with multiple 
unit installations. Exclusive of in- 
spection, each machine is comfort- 
ably handled by just one man dur- 
ing a full 8-hour work period. Ton- 
nage varies according to condition of 
the steel and surface area per ton, and 
the average size of billets handled 
ranges from 6 in. x 6 in. to 12 in. x 12 
in. 

Steel production in more European 
plants soon is to be improved with the 
aid of the latest billet-cleaning equip- 
ment developed by Bonnot Co. of 
Canton, Ohio. One Billeteer was ship- 
ped in December and three addi- 
tional 45-ton units will cross the At- 
lantic early this spring. Several 
others are already operating in Eu- 
rope. 

Destinations of the Billeteers in- 
clude ARBED (Acieries Reuntes de 
Burbach Eich-Dudelange), in Lux- 
emburg; Forges de la Providence, in 
Marchienne-Au Point, Belgium; Dal- 
mine S.P.A., in Bergamo, Italy, and 
Nazionale Cogne, in Torino, Italy. 

With the Billeteer, it is possible to 
cut out all classes of billet defects to 
any depth. This saves expensive re- 
processing and gets more clean bil- 


Three of the four Billeteers are shown 
at Timken’s steel and tube division. 


Equyoment News... 


lets through to the rolling mill. Up to 
1% tons (per machine) of clean 
scrap of known-analysis come off bil- 
lets in a day’s operation. These scrap 
chips are 100 per cent reclaimable as 
good melting material. This is in 
sharp contrast with the recovery 
when torch-cleaning is employed. 
Extended tests on thousands of tons 
of billets show the Billeteer speeds up 
production and saves up to 56 per 
cent in overall chipping or cleaning 
costs. 

Use of the Billeteer also reduced 
worker fatigue and physical hazards 
to the point where incredible safety 
records are established—for example, 
only one disabling accident in 490,000 
man-hours of operation. Because Bil- 
leteers are so very easy to operate, 
workers no longer seek other less- 
grueling jobs in the plant—which 
sheer exhaustion forces them to do 
when more muscular methods of bil- 
let-cleaning are used. Production dur- 
ing the second half of the day equals 
the first part. These are all factors of 
prime importance where improved 
use of manpower, better quality con- 
trol, accident reduction and greater 
production are required. 


ALL-WEATHER TURBINES 
BUILT IN THREE SIZES 


A Weather — good or bad — means 
nothing to the newest Westinghouse 
general-purpose turbine. Weather- 
protected construction and _ other 
features make the turbine suitable for 
all industries, indoors and outdoors, 
regardless of operating conditions 
and atmospheres, be they clean, 
dirty, dusty, corrosive, or moist. The 
turbine can operate under the worst 
conditions for long periods of time 
without excessive maintenance. 

The turbine is built in three differ- 
ent frame sizes in ratings up to 1500 
hp at speeds up to 7000 rpm. Maxi- 
mum steam conditions are: inlet pres- 
sure 1500 psi, temperature 950 F, and 
exhaust pressure 300 Ib. 

The turbine support is an adapta- 
tion of the center-line type generally 
employed for central-station mach- 
ines. The turbine has two supports: 
a rigid one at the coupling end, which 


anchors the unit but permits radial 
expansion of the casing, and a flexible 
one at the governor end, which flexes 
readily in an axial direction only. 
Because these supports are not a part 
of and are some distance from the tur 
bine cylinder, their temperatures and 
hence dimensions vary little. As a re- 
sult, alignment of the turbine shaft 
to the driven machine is maintained 
regardless of change in operating 
temperature. Maintenance of align- 
ment is further enhanced by trans- 
mitting piping thrust to the founda 
tion with a minimum of casing dis 
tortion. 

An interesting feature of the tur 
bine is dual overspeed protection. 
Normally, overspeed protection is 
provided by a single valve (operated 
independently of the main governor) 
that closes when speed becomes ex 
cessive. As this valve may not operate 
for long periods of time, under ad- 
verse conditions it may stick and fail 
to close when the need arises. Hence, 
as an added safety measure, dual-pro 
tection was arranged, which closes 
the governor valve as well as the over- 
speed valve. The two valves function 
independently of each other. 

Other features of the type-E tur 
bine are corrosion-resistant 
glands that do not deteriorate during 
long period of idleness. 


casing 


REDESIGN EXCHANGER 
FOR BETTER USE 


A Recently announced is National 
Carbon Co.’s “Karbate” seven-tube 
Impervious Graphite Shell and Tube 
Heat Exchanger, Series 70A, as a re 
design of the previous Series 70, thus 
augmenting the usefulness of this ex- 
changer. The basic elements of the 
new unit may be converted from a 
single pass to a double pass unit by a 
simple change of covers. The ex 
changer can better be adjusted to 
varying rates of flow and amounts of 
liquid handled. This feature gives the 
unit added utility without affecting 
its original efficiency. 

Replacement of tubes may now be 
made quickly and easily in the field, 
thus eliminating the necessity of 
blocking off tubes and thereby reduc- 
ing capacity. Two sizes, having effec- 














tive outside tube areas of 16.4 sq ft 
and 24.6 sq ft are carried in stock. 
“Karbate” Shell and Tube Heat 


Exchangers, Series 70A, are manufac- 

tured by National Carbon Co., Inc. 

DESIGN LUBRICANT TO 
ELIMINATE CHATTERING 


A An entirely new product designed 
specifically for the lubrication of 
industrial tableways has been devel- 


oped by the Beacon Laboratories of 


Texas Co. An important addition to 
the cutting tool industry’s lubricant 
needs, the new product enables Tex- 
aco now to supply a complete lubri 
cant service for all machine tool work. 
To be called Way Lubricant D, the 
new product is designed for use on all 
kinds of ways—hardened steel, chill- 
ed cast iron or the new laminates. An 
extended series of field experiments 
have proved that use of the new lubri- 
cant will eliminate the chattering and 
jumping effects that occur at the be 
ginning of the tool stroke. 
Compounded with special addi- 
tives, the product will not 
squeeze or press out, either when the 
machine is in 
still 


new 


motion, or standing 


Thus, the oil film on the way re- 





BROWNING 






Plenty of Streng 


MILL TYPE CRANES have 





_~ STRENGTH IS NEEDED ae 


Browning Mill Type Cranes are built in accordance with 
They incorporate the types of 
motors and controls on which your mill or in- 
dustry has standardized. This flexibility adapts 
your VRB crane perfectly to your needs. Only 
the finest materials are employed. Browning 
heavy duty cranes meet the most rigid demands 
and satisfy the most critical users. Our design, 
placing plenty of strength wherever needed, is 
the outgrowth of 48 years’ experience in the 


A.I1.S. E. 


specifications. 


crane industry. 


Write for our Bulletin ‘'S’’. 


mains constant and desired precision 
may be maintained. It is non-corro- 
sive to steel and copper and will not 
plug filters. It possesses low static and 
running coefficients of friction and 
the required tackiness. 

This product is the result of sev- 
eral years of research, and is being 
marketed only after extended experi- 
mentation and with 
machine 


consultations 


tool users. 


AIR-ELECTRICAL CONTROL 


OPTIONAL PRESS FEATURE 


A Air-electric control has been 
adopted as an optional feature avail- 
able for all “Steelweld” presses manu- 
factured by Cleveland Crane and En- 
gineering Company. 

With this control an air cylinder 
work of throwing in the 
clutch which ordinarily is done 
mechanical foot-operated treadle. 
The air cylinder can be actuated by 
hand button, 


does the 
by a 


foot switch or various 


combinations of both. 

Air-electric control eases the opera- 
tor’s work and speeds production of 
large orders of duplicate parts. It is 
especially 


advantageous in cutting 





Figure 1 — View of air-electric control 
mounted on left end of a ‘‘Steel- 
weld’’ press. 


costs when several hundred or more 
parts are produced at a time. It pro- 
vides genuine safety when two or 
more men work simultaneously on a 
press, permitting operation only when 
all operators are ready. 

A selector is usually incorporated 
in an air-electric control circuit to 
provide various ram movements such 
as long stroke, short stroke, contin- 
uous operation and inching. For in- 
stance, it may be set to stop the ram 
on the down stroke just before the 
upper die reaches the lower one, or it 
may stop the ram at the top of each 
stroke. 

Figure 1 shows the air-electric con- 
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“Built 
as you 
yourself 
would 
build 
them” 


WARE 


greatly to the 


VICTOR R. BROWNING & COMPANY, Inc. 
BOX 309, WILLOUGHBY (CLEVELAND), OHIO 


Designers and Builders of Electric Overhead Traveling 


Cranes and Hoists 





and Electric Revol 


ving Cranes 


LOOK TO THE FUSE LEADER FOR PRODUCTION PROGRES 


Double Fibre BridgeAssembly 


Increases Strength 10 Times 


entire 


HI-LAG Fuses have the strongest, most rigid knife 
blade assembly ever designed in fuses. 
bridges are supported by sturdy brass brackets which add 
strength of the assembly. 
porting brackets are attached to the copper knife blades 
and contact the 
through the brackets as well as the blades over 


Another reason for WARE HI-LAG Fuse’s cool operation 


Approved by Underwriters Laboratories 


The two heavy fibre 
These bridge sup- 


end of links so that current flows 
a large area 


Write for descriptive Circular 


WARE FUSE CORPORATION 


4460 W. LAKE ST. 


CHICAGO 24, ILL. 





Torrington Bearings 


Put on the Pressure 
in Record-breaking Steel Mill 
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To roll strip fast is to roll it fine—in quality and uniformity. So, to The pressure that reduces strip from 1/11” to 1/100” at more than 

make better strip, Mesta Machine Company designed and built the a mile a minute imposes extreme loads on Work Roll Bearings. The 

new Jones & Laughlin tandem strip mill for record speed — 6,250 design and high capacity of the Torrington four row Tapered 

fpm. And it’s equipped for top performance with Torrington Roller Bearings enable them to give exceptional service at this high 
5 Bearings on work rolls, screw downs and take-up reel. speed despite tremendous radial and thrust loads 





TWO PAIRED SINGLE -RPOW 


TAPERED ROLLER BEARINGS 
| DOUBLE -ROW TAPERED , STRAIGHT ROLLER BEARING 
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\ MOLLER BEARING 
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\4 The take-up reel is of the mill- 
\ tested design shown here in 
cross-section, equipped with 
Torrington single and double- 
row Tapered Roller Bearings 
' The mill screwdowns bear down on back-up rolls through Tor- Supporting the reel at one end 
rington heavy-duty Thrust Bearings, Type LR. The smooth opera- only, the bearings are designed 
{ tion and low starting torque of these bearings helps make the for maximum radial and thrust 
t screwdowns the fastest in response action and the speediest ever capacity to maintain high ten- 
3 installed on a tandem mill. sion on the strip. 
4 


| — ° ° ° +r ° ° . 

; The exceptional service delivered by Torrington Bearings is based on ow 

; years of experience in designing, building and applying all major types 

: : . = - , = q 2 7 > ? 

/ of anti-friction bearings. For engineering assistance from design to main- 
tenance, contact our nearest office. THe TorrRINGTON ComMPANyY. South 

: 


Bend 21, Ind., or Torrington, Conn. District offices and distributors in 
principal cities. 
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Spherical Roller + Tapered Roller + Straight Roller Needle + Ball + Needle Rollers 
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SAFETY OfVICE RELEASES 
CLUTCH AMO STOPS 
MACHING when 
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Figure 2 — Close-up view of air cylinder 
and component parts. 


trol equipment mounted on the left 
end of a Steelweld press. Clutch and 


brake are near top of the machine and 


are operated by a common shaft that 
is equipped with a heavy spring that 
normally keeps brake engaged. This 
shaft is moved by the air cylinder 
through a long vertical rod to a tog- 
gle joint. 





te te a 
-»-LONGER LASTING 
MAGNET CHAINS 


The use of heat-treated 


Figure 2 is a close-up view of the 
air cylinder and component parts. 


SPECIAL SCOOP HANDLES 
LOOSE MATERIALS 


A An electric power industrial truck 
equipped with a special type of scoop 
is announced by Elwell-Parker Elec- 
tric Company. This is for picking up, 
transporting, delivery or piling loose 
materials used in many manufactur- 
ing and construction operations. 
The scoop is attached to the truck’s 
tilting and elevating mechanism and 
all controls are centralized at the 
driver’s station. A simple tripping de- 
vice on the scoop provides for rapid 
discharge of the load. It also has a 
pneumatic snubber to cushion im- 
pacts. When the scoop is lowered to 
floor level it assumes its normal shov- 
eling position. Providing for ready ad- 
justment to local conditions, the 
truck’s upright column may be tilted 
forward 5 degrees from perpendic- 
ular. For safe carrying of the load and 
to avoid spillage, the upright column 
may be tilted backward 15 degrees 
from perpendicular. Flexibility of the 
machine facilitates loading or empty- 





ing the scoop at floor levels or at any 
height up to 117 inches. 

Capacity area of the scoop is 12 cu 
ft; capacity weight of load is 2000 Ib. 
Speed of the truck with load ranges 
up to 544 mph. 

The combination of lift truck and 
scoop is especially adaptable in plants 
or areas where bulk materials are 
handled, such as related to chemicals, 
paints, glass, cement, coal, sand; and 
also in metalworking industries where 
large quantities of metal chips and 
similar scrap must be moved. 

The scoop is interchangeable with 
a standard type fork, thereby adapt- 
ing the truck at any time to a still 
wider range of time-saving, load- 
handling purposes. 


ANNOUNCE NEW LINE 
OF HARD FACING ALLOYS 


A Air Reduction Sales Co. has an- 
nounced the immediate availability 
of a complete new line of hardfacing 
alloys bearing the famous Airco 
trademark. 

Divided into three primary groups, 
ferrous alloys, cobalt base alloys and 
tungsten carbide, there are a total of 


high alloy steel through- win 














Pat. Pending 


out suspension makes 
periodic annealing un- 
necessary. 


Reduce Breakdown 
Time! 


Ring plate keeps chain 
separated. 
| nating twisting and 
rubbing, and keeps 
| magnet level. 

Suspension chain for 


55” magnet tests to 
89,000 pounds. 
Suspension chain for 


65" magnet tests to 
115,000 pounds. 


ASTER 
Our FRICTIONLESS SAFER. F S 
chains last up to 3 times MARKIN 
as long as old-style sus- 
pensions. Write for 
prices. Prompt shipment 
from stock. 
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SAFETY 


—_ BOX TYPE 


The Safety Box Type Holder - 0 L D E R 


for safe and efficient marking 


of hot or cold, flat, round or 


Elimi- 





angular surfaces 
welded handle, for heavy duty service. Outer sleeve holds 
type holder at right angles to surface, assuring perfect 
impressions. Type is quickly and easily changed. 


®NO MUSHROOMING 
® BETTER MARKING 


is made of one piece of Safety steel with 


®NO SPALLING 
® LONGER SERVICE LIFE 


Write for Complete Data 
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Oxygen measurement 
is a routine job for 


HAGAN 
RING BALANCE 
FLOW METERS 





Most problems of oxygen measurement in steel 
mills are due to the sudden and wide fluctuations 
in oxygen use. In open hearth applications, for 
example, there may be a comparatively low and 
steady flow of oxygen for relatively long periods 
of time together with tremendous surges of com- 
paratively brief duration. 

In applications of this kind, the meter must 
measure accurately at low flows, must respond 
quickly to all fluctuations, and must have sufficient 
range to measure peak flows. 

The Hagan Ring Balance Meter meets these re- 
quirements without difficulty, giving an accurate 
and easily-read record on a standard 24-hour chart, 
and also, if desired, continuously totalizing the 
flow. All of this is accomplished with a standard 


Pie 


oa 


HAGAN CORPORATION 


METALLURGICAL FURNACE CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


BOILER COMBUSTION CONTROL SYSTEMS 
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WARNING 


om M 


model, single-ring meter, equipped with a simple 
mechanical integrator. 

If you want a temperature or pressure record, 
or temperature or pressure compensation, there is 
a standard Hagan Ring Balance Meter which will 
give you either or both. Temperature, pressure, 
compensated flow and uncompensated flow can all 
be recorded on a single chart. The integrator auto- 
matically totalizes compensated flow. 

Measurement of oxygen flow is only one appli- 
cation of these extremely versatile meters. For full 
information, mail the coupon below, or write to 
Hagan Corporation, Hagan Building, Pittsburgh 
30, Pa. 


Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pa. 


Please send me your Ring Balance Meter Bulle- 
tin 2M48. 
Name - sitesi 
Street icddastlaebaaea 
City ' oe ee eee 


State 








fifteen hardfacing alloys available. 
According to the manufacturer, this 
is the largest, most complete line of 
hardfacing alloys on the market to- 
day. Especially developed to combat 
abrasion, impact, heat and corrosion, 
the new hardfacing alloys will in- 
crease the work-life of your equip- 
ment from two to twenty-five times. 

In order to stimulate the introduc- 
tion, the manufacturer is making a 
special offer of a trial assortment of 
alloys. The assortment consists of: 
The new “Aircolite” hardfacing alloy 
especially recommended for equip- 
ment subjected to severe abrasion 
and medium impact such as pulver- 
izer hammers and core crusher rolls 
(for oxyacetylene) and electric are 
application) . 

The new Airco self-hardening alloy 
for equipment is subjected to severe 
impact and abrasion such as bucket 
teeth and 
are). 


sizing screens (electric 

This trial assortment is being made 
available at the special price of $2.95. 
According to Airco, the assortment 
contains a sufficient quantity to as- 
sure an adequate performance test. 
Also included in the trial offer pack- 


age are instruction sheets for each of 
the two alloys plus a comprehensive 
descriptive booklet covering the en- 
tire hardfacing line. 

To receive your trial assortment 
of Airco’s new hardfacing line send 
your check for $2.95 to Air Reduction 
Sales Co., 60 East 42nd St., Nev 
York 17, N. Y., or to the Airco sales 
office nearest you. 


WELDING FURNACE HAS 
UNIFORM HEATING 


A Perfect timing and uniform heat- 
ing are two important factors gov- 
erning low-cost, efficient production 
at American Fork & Hoe Co.’s plant 
in Ashtabula, Ohio. At this point of 
operation, hundreds of forks, in var- 
ious sizes, roll from the production 
line each day. 

The Gas Machinery Co., Cleve- 
land, recently designed and installed 
a special oil-fired rotary hammer 
welding furnace carrying thermal 
heads upwards of 2900 F to heat work 
to 2300 F at high speed. The unit pro- 
vides fast, localized heating, which is 
a must in the split-second heating 





f RAILROAD SIDING LIKE THIS PAYS OFF! 


OOD railroad siding, like that pictured above 
which we constructed for Sears, Roebuck & Co., 
pays off in the elimination of costly delays and the 
speeding up of traffic. Proper construction and mainte- 
nance of railroad siding is an insurance invaluable 





to you. 


We are staffed and equipped to survey your track 
layout, recommend and execute a complete program 


CRANE CAB COOLERS © 


REDUCE OPERATING . 
HAZARDS -s 





process necessary in this continuous 
operation. 

Gas Machinery rotary furnaces are 
built in various types and engineered 
for specific applications of forging, 
tempering and clean heat treating. 
Each furnace is carefully designed to 
require the least possible operating 
labor and to reduce maintenance 
costs. 

The American Fork & Hoe Co., pro- 
ducers of a variety of items, including 
sledges, hammers, garden tools, rakes 
and hoes, has production facilities in 
Geneva, Ashtabula and Conneaut, 
Ohio; Charleston, W. Va.; Evansville, 
Ind., and in Canada. 


EQUIPMENT INCREASES 
BROOKS CAPACITY 


A In a recent expansion program at 
the Cleveland, Ohio, plant, Brooks 
Oil Co. added six new mixing kettles 
for the manufacture of “Leadolene” 
lubricants. This installation included 
Struthers Wells power agitators. 
With the addition of the new equip- 
ment the output of this lubricant 
has been doubled. 
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@ Excessive heat, obnoxious fumes, an- “= 


noying dust and moisture reduce the alert- 
ness and efficiency of your hot-metal crane 
operators. 

@ You can eliminate these crane operating 
hazards by completely air conditioning the 
cabs on all types of hot-metal cranes with 





of repair, rehabilitating and future maintenance. We'll 


be glad to consult with you at your convenience. 


RAILROAD SIDING CONSTRUCTION CO. 


716 CLARK BUILDING 
PITTSBURGH 22, PA. 
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Dravo Crane Cab Coolers. 





Completely self-contained Dravo Crane Cab 
Cooler requires electrical connection only. 


DRAVO CORPORATION 


PHILADELPHIA 
DETROIT 
Sales Representatives in Principal Cities 





CLEVELAND 
ATLANTA 


NEW YORK 
BOSTON 
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Speer 
carbon 


brushes 
1 halal alls J 
Y 7 REPLECT 


V de 4 y a 
years 


of research 


Typical of Speer Carbon Company’s 
electrical laboratory equipment is 
this Speer- Developed Automotive 
Brush Testing Apparatus. 


Reflected in every Speer carbon brush are the 
results of 50 years of research — advancements that 

have kept pace with industry’s demands for better 
commutation, through modern, fully equipped and completely 
staffed laboratories — part of Speer Carbon Company’s 

highly developed organization. 


These complete facilities are available at any time to 


S devote attention to your present or future requirements. 
peer - 


ANTM TT Nha brushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings- carbon parts 
ST. MARYS, PENNA. 









CHICAGO>CLEVELAND~>DETROIT* MILWAUKEE*>NEW YORK> PITTSBURGH 
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Six new mixing kettles recently install- 
ed at Brooks Oil Co.’s Cleveland 
plant. 


The new automatic filler permits the 
shipping of drum products in pre- 
specified amounts. 

















An automatic filler for drum prod- 
ucts was also installed at Brooks, 
permitting the shipping of pre-speci- 
fied quantity per drum. This prevents 
varying amounts of lubricants from 
drum to drum. It also facilitates both 
shipping and receiving, materially 
reducing required record checking by 
both manufacturer and customer. 


STEAM IS USED FOR 
SCALE-FREE TEMPERING 


A Scale-free tempering and strain re- 
lief of metal parts is now being per- 
formed to an increasing extent by the 
steam “Homo” method, recently de- 
veloped by Leeds and Northrup 
Company. High-speed steel tools, 
cast iron, sintered powdered iron 
compacts and non-ferrous alloys are 
being treated by this method at tem- 
peratures up to 1150 F. 

By adding a protective steam at- 
mosphere to the well-known Homo 
forced-convection heating and _ its 
“Micromax” temperature control, the 
method, reports indicate, is enabling 
heat-treaters to turn out steel parts 
with a uniform blue oxide finish. 








CRANE BUILDERS Since 1903 
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Designed and 
Engineered to Meet 
Your Requirements 


ELECTRIC OVERHEAD TRAVELING CRANES 
STEEL DERRICKS 
Buitt To Your SPECIFICATIONS 
STRUCTURAL STEEL @ STEEL BUILDINGS 


GANTRY CRANES * 


BEDFORD 
CRANES 


Capacities 


a COW 


5 to 
150 
Tons 





Parts are free from scale, have im- 
proved machinability, increased re- 
sistance to corrosion and wear, and 
are easier to clean for subsequent 
plating. High-speed tools, for exam- 
ple, exhibit improved life when cut- 
ting hard or abrasive materials. Pow- 
dered iron parts, after steam treating, 
have greater density and hardness. 

Steam from a process line or a small 
boiler is fed into the work chamber 
through an inlet in the bottom of the 
furnace. Although especially designed 
for steam tempering, the furnace can 
also be run with natural air atmos- 
phere, like any conventional “Homo” 
tempering furnace. 


ADD MELTING FACILITIES 
IN BRACKENRIDGE PLANT 


A At the request of several large con- 
sumers, Allegheny Ludlum Steel Cor- 
poration has agreed to install and 
operate for them new melting facili- 
ties at its plant at Brackenridge, 
Pennsylvania. 

The new facilities will comprise 
three electric melting furnaces, new 







Plus THAT “SOMETHING EXTRA” 
Any Span or Lift iiiettnameie 


Send For Your 
Copy Of Catalog 


Tuer ARE PRODUCED by a skilled personnel, 
sensitive to your desires, working in an en- 
vironment of enthusiasm and teamwork 
Falcon’s personnel is adaptable, flexible, 
highly integrated and coordinated and ade- 
quately supported with the most modern 
equipment and methods, and supplied with 
the best of metals 
Another “SOMETHING EXTRA” is pro- 
vided in Falcon’s PROMPT DELIVERY 
Dependable for 59 years 





YOUR RUSH ORDERS TO 33-4355 or 3-4186 











TELEPHONE 
Beprorp Founpry & Macnine Co. 
Engineers BEDFORD, INDIANA Gray 
Designers U. S. A. lron y ay. 
Fabricators Castings 
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FALCON 


BRONZE CoO. 


YOUNGSTOWN 3, OHIO 





Established 1890 + incorporated 1895 
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for C. F. and I’s 24 Pits 


at Pueblo, Colorado 


These new soaking pits at the Pueblo, Colorado, plant 
of The Colorado Fuel and Iron Corporation are 
responsible for a huge supply of ingots being properly 
conditioned for rolling. Designed and installed by the 
Salem Engineering Company, the pits depend on 
accurate automatic controls to assure uniform operation 
for constant quality. 

All pits are equipped with Askania combustion 
control maintaining proportion between fuel and air 
and furnace pressure for each of the twenty-four pits. 
All controls, together with supervising instruments, are 
mounted on Askania panels. 
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, For efficient ingot processing in every stage before 
, rolling, depend on Askania Controls. They are simple, 


accurate, reliable and long respected throughout the 
Steel industry. 


Bulletin 116 gives full details. Send for your copy today. 
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ASKANIA REGULATOR COMPANY 


a subsidiary of General Precision Equipment Corporation 


240 EAST ONTARIO STREET, CHICAGO 11, ILLINO'TUS 
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soaking pits and auxiliary equipment 
and, while mild steel supplies are 
stringent, will be used for the produc- 
tion of carbon steel ingots. The melt 
shop will be made up of two swing- 
top electric are furnaces of 70-ton ca- 
pacity and one furnace of similar con- 
struction with a capacity of 60 tons. 
The 70-ton furnaces are now under 
construction and are being purchased 
outright, while the smaller furnace ts 
being acquired from the U. S. Gov- 
ernment on a 15-year lease. 

When producing carbon steel, the 
combined annual rated capacity of 
the furnaces will be in excess of 300,- 
000 ingot tons. The furnaces and 
soaking pits are scheduled to be 
ready for production during the sec- 
ond quarter of 1949 being ready for 
use almost simultaneously with the 
plant’s new 40-in. blooming mill. 

Cost of the new facilities, including 
rental of the Government furnace, 1s 
estimated at about $5,500,000. The 
new project is over and above the 
company’s announced five-year $26,- 
000,000 plant improvement and mod- 
ernization program scheduled for 


completion in 1951. 





Rockwellalso builds 
batch and continu- 
ous furnaces, coil 
boxes, coilers, strip 
stitchers, pickling 
tanks and ma- 
chines, dryers. 
ovens and special 


equipment. cleaning requirements. 






SINCE 


\'555 7 FURNACES - OVENS 
SoTL 
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Provides a continuous, speedy cleaning 
of steel or non-ferrous strip, for remov- 
ing thin scale, loose zine oxide, carbon 
and foreign matter. The strip, in single 
broad width or multiple narrow widths, 
bears against the back-up roll, motor 
driven at same speed as the moving 
strip. Tampico adjustable brushes ro- 
tate in direction opposite to strip travel 
and oscillate so as to prevent strip from wearing 
each brush. Wringer rolls at both ends of the 
tank wring off acid and clean water. 


During brushing, strip is constantly sprayed 
and loose material is drained off. (The set-up 


can be arranged for dry brushing.) A hot water 
rinse is also provided. Designed to your strip 


W.S. ROCKWELL CO. 
- MACHINERY 


244 Eliot Street °* Fairfield, Conn. 
In Canada: Francis Hankin & Co., ltd 


DEVELOP RECTIFIER 
WITH LOW VOLTAGE 


AA newly developed low-voltage 
high-amperage rectifier is now on the 
market which is suitable for supply- 
ing direct current for a number of in- 
dustrial processes including: electro- 
plating and cleaning, electrolytic pro- 
duction of aluminum hydroxide for 
water purification processes, and pro- 
duction testing of d-c motors and 
equipment. 


The specifications for the unit are 
as follows: a-c input is 440 volts, 3- 
phase 50/60 cycles; d-c output volt- 
age is continuously variable from 0 
to 6; d-c output is 2400 amp contin- 
uous rating; type of circuit is 3-phase 
wye connected to selenium rectifier 
stacks; and type of cooling is forced 
air from two 3-phase ';; hp ball bear- 
ing motors. 

Overload protection is given by 
fused safety switch, magnetic con- 
tactor with thermal overload trip me- 
chanism, air switch to guard against 
failure of fan motors or blocking of 
air passages, fuse protection for con- 


Montreal & Toronto 





trol devices and wiring, and thermos- 
tats to disconnect rectifier in the event 
of over-heating of rectifier stacks. Di- 
mensions are 31 x 48 x 71 in., and unit 
weighs 2100 Ib. 





Other features include more recti- 
fier plate area (4.05 sq in. per amp), 
and because the variable voltage 
transformer is motor driven, the out- 
put voltage can be adjusted from re- 
mote locations or made to respond to 
automatic controls. 

The unit is manufactured by the 
Electronic Rectifier Co., Inc. — 





When you request more information 
say you read it in the 
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BLAST FURNACE 
COPPER CASTINGS 


Bosh Plates 
Mantle Plates 
Cinder Notches 

Tuyeres 
Tuyere Coolers 
Hot Blast Valves 
and Valve Seats 


SmeeTH-Harwoop COMPANY 


2401-09 West Cermak Road, Chicago 8, Illinois 
Superior Blast Furnace Copper Castings Exclusively 
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AN TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 
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PITTSBURGH (Continve) 


BIRMINGHAM DISTRICT 








METERS AND INSTRUMENTS 


Voltmeters, Ammeters, Microammeters 


Ohmmeters, Megohmmeters, Watt- 
meters 


Variable Voltage Transformers 


Indicating, Recording, Optical Pyrom- 
eters 


Rheostats, Timers, Relays, Rectifiers 


MG Electrical Equipment Co. 


203 S. 18th St. Birmingham 3, Ala. 











CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 


PENNELL ASSOCIATES 


Complete Material Handling Systems 


O. R. Heidenrich 


Investment Building 
PITTSBURGH 22, PA. 
ATlantic 6734 


ELWELL-PARKER ELECTRIC CO. 
Electric Industrial Trucks 
NUTTING TRUCK AND CASTER CO. 
Warehouse and Floor Trucks 
PHILLIPS MINE AND MILL SUPPLY CO. 
Heavy Duty Trailers, Skids, Transfer Cars, Skid 
Dumps 
WHITING CORPORATION 
Electric Hoists 
LIFT TRUCKS, INC. 
Hand and Power Driven Lift Trucks 
ELIZABETH IRON WORKS 
Bridge Ramps for Car Loading 
THE BUDA COMPANY 
Buda Chore Boy 











PITTSBURGH DISTRICT 





PATTERSON-EMERSON- 
COMSTOCK, INC. 


ENGINEERS AND 
CONSTRUCTORS 


Specializing in Steel Mill 


Construction 


313 E. Carson Street 
Pittsburgh 19, Pa. 


Phone: EVerglade 9800 


W. G. KERR CO., INC. 
520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 4254 


Representing: 
FOOTE BROS. — Gears and Speed Reducers 
REEVES — Variable Speed Drives 
THOMAS — Flexible Couplings 
SMITH — Telesmith Crushers 
CULLEN-FRIESTEDT — Sheet Lifters - Welding 
Positioners — Track Cranes 








ROBERT T. JOHNSON 
District Sales Representatives 
NORTHERN ENGINEERING WORKS 


E.O.T. Cranes - Electric Hoists — Air Hoists 


THE HILL-ACME CO. 


Alligator Shears — Portable Cranes — Special 
Machinery 


Union Trust Building 
PITTSBURGH, PA. 
Phone: ATlantic 1535 














METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 
Park Building PITTSBURGH, PA. 











Auburn & Associates, Inc. 
Engineers 


Electrical Layouts for Steel Mills. 
Foundation Drawings for Steel Mills. 
Personalized Service — Field offices 
established at the job site or at your 
engineering headquarters. 


541 Wood Street Pittsburgh, Pa. 
Phones: CO-5014-5 




























































PITTSBURGH (Continued) 


ROLLING MILLS 
and EQUIPMENT 
FRANK B. FOSTER, INC. 


2217 OLIVER BUILDING PITTSBURGH 22, PA 
Coble Address “FOSTER” Pittsburgh 


PR OO FAY -e sy Ss 


Specify SAUEREISEN 


ACIDPROOF CEMENTS—COMPOUNDS 
FOR 


y rr 
pul} 


Sauereisen Cements Company ~* Pittsburgh 15, Penna 


BUSINESS OPPORTUNITIES 





TAKE A LETTER... 
... it costs $150.00 for just the 
postage to reach 5000 people. 
You can reach over 5000 steel 
mill men for only $24.00 for a 
space this size. 


THINK IT OVER! 








WANTED! 
We have a constant demand 
for copies of The Modern Strip 
Mill” published by the AISE. If 
you would like to sell your copy 
write to 1010 Empire Bidg., 
Pittsburgh 22, Pa. 
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POSITIONS VACANT 


WANTED 


Rolling Mill Designer and Chief 
Engineer with executive ability and 
extensive experience in hot and cold 
rolling mills. 





Responsible and permanent posi- 
tion. Address: Box 201 IRON AND 
STEEL ENGINEER, 1010 Empire Bldg., 
Pittsburgh 22, Pa. 














CONSULTING ENGINEERS 





MARTIN J. CONWAY 
CONSULTING FUEL ENGINEER 


GAP, PENNSYLVANIA Telephone: Gap 88 








BASIL J. AUBURN 


Consulting Electrical Engineer 
Registered State of Pennsylvania 
806 Grogan Building 
541 Wood Street, Pittsburgh, Pa. 
Phone: CO-5014 
Auburn & Associates, Inc. 














Book Keuiews 


A “Mathematics at Work,” by Hol- 
brook L. Horton, 728 pages, 6 by 9 
in.; 196 drawings and diagrams is 
published by The Industrial Press, 
148 Lafayette St., New York 13, N. 
Y. Price $6. This book is a working 
manual intended for machine design- 
ers, tool engineers, gage designers, 
mechanical draftsmen, technical or 
trade school students, and teachers. 
The practical applications of arith- 
metic, algebra, geometry, trigonome- 
try, and logarithms are illustrated by 
a wide variety of mechanical prob- 
lems taken from actual practice. 
These problems are analyzed and 
solved in an easy-to-follow, step-by- 
step procedure. 

A reference section consisting of 
five chapters provides a concise but 
clear review of the practical funda- 
mentals of arithmetic, algebra, geo- 
metry, trigonometry, and logarithms, 
so that where basic principles or for- 
mulas are used in the problem solu- 
tions they can be immediately refer- 
red to if necessary. 

To round out the book as a com- 





lowing years — 


Price: 





TO NEW AISE MEMBERS: 


Bound volumes of the proceedings 
of the Association of lron and Steel 


Engineers are available for the fol- 


1947 
1946 
1945 
1939 
1932-34 
1930-31 
1929-30 
1928-29 


U.S. and Canada (U.S. Funds).$ 7.50 


Foreign (U.S. Funds)........ 10.00 
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plete working manual, 145 pages of 
standard mathematical tables, in- 
cluding logarithmic and trigonomet- 
ric tables, are included. 

A This fourth edition (Dec., 1948) 
of A.S.T.M. Standards on Paper and 
Paper Products contains all of the 77 
specifications and tests methods on 
paper and paper products which have 
been developed through the work of 
several technical committees of the 
American Society for Testing Mate- 
rials, particularly Committee D-6 on 
Paper and Paper Products. There 
are also a number of standards of 
Committee D-9 on Electrical Insul- 
ating Materials. Copies of this 286- 
page book, in heavy paper cover, can 
be procured from A.S.T.M. head- 
quarters, 1916 Race St., Philadelphia 
3, Pa., at $2.50 each. 


A Practical information on the essen- 
tial properties and proper use of auto- 
motive antifreezes and cooling sys- 
tems is given in the new booklet 
“Automotive Antifreezes” just issued 
by the National Bureau of Standards. 
This publication, although designed 
primarily for the average automobile 
owner, should prove helpful to manu- 
facturers interested in entering the 
field of antifreeze production. 

Included are the results of years 
of extensive tests at the Bureau as 
well as a summation of the work of 
other investigators. In addition to 
simulated and actual service tests of 
antifreezes, basic investigations of 
the physical and chemical properties 
of antifreeze compounds and of mate- 
rials currently used in cooling systems 
were made. Answers are given to such 
practical questions as when to install 
an antifreeze, what strength to use, 
what kind of antifreeze is best suited 
to the service involved, how the auto- 
mobile should be prepared for anti- 
freeze, how to distinguish between 
different types of antifreezes, and 
when to replace an antifreeze. Pertin- 
ent physical properties and service 
performance of the major categories 
of antifreezes are also given. 

NBS Circular 474, “Automotive 
Antifreezes,” consisting of 16 large 
two-column pages, is available from 
the Superintendent of Documents, 
U. S. Government Printing Office, 
Washington 25, D. C., at a cost of 15 
cents a copy. 
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| “Since 1929, or BAKER TRUCKS 
| have given us TOP PERFORMANCE 
: at all times, with LOW COST 
and EASY MAINTENANCE” 


Cleveland Frog & 
Crossing Co. 


Wherever possible, 
material is handled on 
skids. Trucks are rated 
at 6000 Ibs.—but when 
overloading is un- 
avoidable, the trucks 
can take it. 

For lifting, positioning 
and carrying heavy, 
bulky loads inside and in 
the yard, the Baker Crane 
Truck is used. It also handles 
dies, and moves machines 
up to half a ton in weight. 


Six Baker Trucks keep materials on the move at this busy 
Cleveland plant. Some of them have been in use for 20 
years—and are still handling heavy loads of railroad track 
switches, crossings, and other track materials, giving the 
same trouble-free, low-cost, quiet and dependable service 
as those purchased more recently. 


“Before we installed our electric trucks,” says Mr. Von 
Benken, electric maintenance engineer, “we employed 
about 70 hand truckers—but the trucks enabled us to 
transfer them to productive work. One electric truck 
is now doing the work of 12 men with hand trucks.” 


The trucks are required for constant service during the 8- 
hr. day—lubrication, battery charging, and the occasional 
maintenance needed being done when the plant is idle. 





“It would be difficult to imagine how we could run our 
plant without such sturdy material handling equipment,” 
adds Mr. Von Benken. “We depend on these trucks.” 


Let the Baker Material Handling Engineer show you how 
dependable BAKER Trucks can cut your handling costs. 


Long steel rails, too long for skids, are handled BAKER INDUSTRIAL TRUCK DIVISION of The Baker-Raulang Co. 
on a trailer coupled to the Baker Low-Lift Truck. 1229 West 80th Street * Cleveland 13, Ohio 


In Canada: Railway and Power Engineering Corporation, Lid. 
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Baker INDUSTRIAL TRUCKS 
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An installation of MD-600 motors on 
side guards at the Alan Wood Steel 
Co. plant, Conshohocken, Pa. 4 


You save the cost of extra standby motors—plus change- 
over time and storage space—because of the universal 
frame construction of General Electric MD-600 mill 
motors. To meet changing mill conditions, you simply 
change the enclosure or blower. 
Covers for all five types of enclosure fit the basic motor 
frame and make this a really adaptable mill motor. Rec- 
Sietbiiall, dalt>venttdnel csgeual, oittth Mledags tangular openings in the bottom and ends of the motors 
: permit self-ventilated, force-ventilated or blower con- 
struction without need of a special frame. 
Moreover, these industry-proved, extra-tough MD mill 
motors assure you the benefits of improved insulation for 
longer life and new convenience features for ease of 
oA maintenance. Costly downtime is cut, too, by such fea- 
a J , tures as full-length commutating poles that permit 25 to 
>. ~— 35 per cent greater overloads; more effective armature 
a cooling; and a pressure-relief greasing system that keeps 
the motor interior grease-free. 
Totally enclosed, Totally enclosed, You can get most standard ratings of MD-600 motors 
back geared force ventilated within 18 weeks; others within 28 weeks. Check your G-E 
representative for details. For technical data, write for 
Bulletin GEA-4654. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 
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MD-600 
MILL MOTORS 


Meet the new AISE industry standard! GENERAL ELECTRI C 


669 uy 
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